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SPECIAL NOTE. 

Part VI. y relating to Stanchions, is compiled in accordance 
with the Amendment of Xiondon Building Acts, 
London County Council (General Powers) Act, 1909, 
Part TV., with respect to Buildings of Steel Skeleton 
Construction in Loudon 

Part II., also relating to Stanchions, complies with the 
London Building Acts, 1894 to 1908, and Provincial 
Building Kequirements. 

The remainder of the book is of general application. 


PfiiUti if Morrutn A* Qtib Ltd , Bdnihurgh 
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PJIEFACE, 1915 EDITION 

(Reprint of 

2 nd Edition of 10,000 Copies)* 

Our object in issuing this Handbook of Structural Stedwork 
is to place before our clients, in as oonvenient a form as possible, 
all the data required for the design of Structural Steelwork. 

We take this opportunity of emphasising our ability to give 
immediate delivery* 

Our facilities in this respect are unique for several reasons : — 

1. We have the largest and most varied stock of Structural 

Sections in the United Kingdom, amounting in the 

aggregate to over 20,000 tons* 

2. In addition to our four Stock-yards, we have fully equipped 

Structural Works at each of our establishments. 

3. On receipt of orders, our works obtain material from our 

stocks, and workmanship is commenced at once. 

4. The usual vexatious delays, due to waiting for materials 

coming from rolls, are thus obviated. 

A brief description of our stock is given on the following pages. 

RANGE OF STOCKS. 

The sections of Steel Joists, Cliannels, Angles, and Tees, which 
we stock, are those recommended by the British Engineering 
Standards Committee. 
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All sections are stocked in varying lengths up to the following 
limits : — 


Steel Joists, up to 40' 0” 

II Chazmels, up to 40' O'' 

•I Angles, up to 40' 0" 

II Tees, up to 40' 0* 

Rolled Edge Steel Flats and Plates, in all usual 

widths and thicknesses, up to 40' 0* 

Round Bars for Solid Steel Columns, from 2^'' 

upwards, up to 30' 0* 

Bridge Rails, up to 40' 0" 


We also stock Broad Flange Beams, particulars of which are 
given on page 11. 

Complete Stock Lists may be had on application. Clients at 
home or abroad specifying these sections can depend on their 
requirements being supplied promptly. 

Our usual Shipping Ports are : — 

London, Liverpool, Manchester, Glasgow, 
Middlesbrough, and Leith, 


QUAUTY OF STEEL AND TESTS. 

The whole of our stock material is of uniform quality, and is 
supplied to us by the makers to the following tests, which are those 
accepted by the Admiralty and Lloyd^s Inspectors, and are also in 
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accordance* with the British Standard Specification for Structural 
Steel : — 

Ultimate tensile strength not less than 28 tons nor more than 
33 tons per square inch. 

Elongation not less than 20 per cent, on a length of 8 inches. 

All our stock Tnaterial is bought on the understanding that it 
complies with these tcstS) and every precaution is taken bj us to 
ensure this. 

As much valuable tune is lost when materials are ordered from 
the rolls, we strongly recommend our clients to specify “stock 
material on all occasions. By so doing it is possible to take full 
advantage of our facilities for giving immediate delivery. 


ROLLING MARGIN. 

In each case the weight per foot given in the tables is the. 
minimum that can be rolled, and is subject to a rolling margin of 
per cent. over. This margin is claimed by the rolling mills, and 
should be allowed for in all calculations of weiglits. 


WEIGHT OF STEEL. 

All weights per Foot given in tlie tables are calculated on the 
basis that a cubic foot of steel weighs 489*6 lbs., a piece of steel 
12" square by V thick weighs 40*8 lbs. 
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SPECIFIED LENGTHS. 

All aectionB, either from works or from stock, are cut to a margin 
of 1' over or under the specified lengths. 

When sections are ordered to be cut exact, which means within ^ 
of specified lengths, the usual extra is charged. 

. All orders are executed by us subject to the above oonditiona. 


STOCK- YARDS AND WORKS. 

Our ostablishnicnts at Ediriburgli, London, Glasgow, and Manchester 
arc each complete units, consisting of Guinmercial and Technical 
Offices, Stockyai ds, and Workshops. A g(‘neral idea of the extent of 
these may be bad from tlie photograjilvs iindiided in this Edition. 

Our several works are fully c(iui]>])ed with the latest macliinery 
for the ra])id and accuiate manufaeiurci of all classes of structural 
Steelwork. 

Efficient technical staffs, wdiose services are at the disposal of 
oui’ clients, are maintained at all our works. 

We are always willing to submit complete schemes or to give 
estimates from architects^ or engineers’ designs. 
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SCO^E AND ARRANGEMENT OF THE BOOK. 

Extended reference to the (^onteiiib ia not necessary here, as an 
Index is provided, but the general notes may be of 

interest : — 

The arrangement ot tlie }>ook m its ]neseiit form is the result 
of our liiiMug luul i*ujii>lantiy m view two matters of I 
primary importanoc. 

1 To give a select ion of (^>mj>ound Girders and 
Stanchions, nilniLith" eomplete to obviate the 
makim: of a numit’ of tho^e minor calculations, 
wlmh hi\e bein neet^saiy whtu using any Section 
Book luiherto published. 

2. "Jo present the e-M'iitial infoimation respecting any 
Comjxmiiil Sictioii in one place to avoid the 
nccessil} oi consulting ditleiiul paiU oi the book 
foi ita coiii[H‘sitioii and ]»i()poi ties. 

It will be found that our tables of I’uinjiuuud Girders and 
Stanchions arc except lotiall^ comjiix lieiisive, and include 
all the forms iu common lU'.c with a full range of plate 
thicknesses Joi evtry Standard Section sufficiently deep 
to be riveted. 

As a further convenience the book is arranged in parts, each 
having h Contents pige, and containing notes and formulee 
explaining in dTetail the tables to which they vefer. 

A careful perusal of these notes should be made. 
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Suggestions for details of construction and standardised con- 
nections are given in Part V., and, while these cannot always be 
rigidly adhered to, ecoiioniios both in time and material may be 
effected in many cases by attention to them. 

The properties and roforonco marks of the British Standard 
Sections of Steel Joists, Cliannols, Angles, and Tees nave been 
taken, by permission, from the lists of the Engineering Standards 
Committee, and while tbesc have been used (so far as applicable) 
in compiling the tables, the Kiigmeering Standards Committee is 
in no way responsible for any of the figures which we publish. 

All the tabulated results have been calculated and arranged 
by our Technical Department. 

Safe loads are given in even figures to the nearest ton loss, or, 
if the loads are small, to the nearest first decimal less, as we 
consider any greater degree of accuracy unnecessary. 

In conclusion, we express the hope t^iat this handbook may be 
found useful by all engaged in the design of Structural Steelwork, 
or otherwise interested in those materials or structures which we 
supply. 

REDPATH, BROWN A CO., LTD. 
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BROAD FLANGE BEAMS. 

In addition to the J3ritisU Standard Sections of Steel Joists we 
stock the following sections of Bioad Flange Beams : — 

li" X iv l«.| I 
ItJ" \ 12'' vj 1 

11" X 11" X 70) 

lu" X lU" : OM 

0" X D" X :»l 1 

S" ‘ S" > -M i 

: ' ^ 7" ;i5 1 

t> - it' lV> 1 

7) A" \ 51" . 24 I 
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PART I. 

GIRDERS. 

SAFE LOADS 

AND 

PROPERTIES, 

Etc. 
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STEEL JOISTS. 

Safe Distributed Loads, in Tons. 


Beforencc 

Mark. 


BSB 30 
BSB 29 
BSB 28 
BSB 27 
BSB 26 
BSB 25 


BSB 21 
BSB 20 
BSB 19 
BSB 18 
BSB 17 
BSB 16- 


SPANS IN FEET. 


10 12 14 16 I 18 20 ! 22 24 26 28 30 I 32 36 40 


O-i J/O O 09 1 01 -4 55*3 . 50-3 46*1 42*5 30*5 .3r>*sj:j4*r) 30*7 27 O 
S3 0 69r»U*7 .■>2*2 40*4 41 -SlSHO 34*8 .32*1 29-8 27*8 20 1 23*2 20-9 

i f H 

03*853 -2, 15-0.39-9 35 531*9j29*020‘024*.5 22*821*3 19*9 17’7 ^ 
4.5*437*832*4 28*325 2^2 7!20 0 18*9 17'4 I0 *215 I 141 I2 0|jr3 

i 1 

Il-934*9 29*9 2t5*2,*23‘.3bl*9ll9 (» 17*4 10*1 14*9 13 9 13 0 11 (I 

i 

28*523*820*4 I7*815*Sl4*213 Ull*91l'010-2 9*5 8*9 7*9 I 


BSB 24 14 X Oa 38*1 31 *7 27*223*821*1 19*0|17*3 15*8 14*0 13*0 12 7jn *9 

BSB,23 14 X 05 31*520-222'5 19*7 17*5 15 7{l4 :ill3*l 12 ni *2 9 8 

BSB 22 12 X Ort 31 ’320-1 22*3 I9*5!17*5 15*0 14-2|J3*0 12*0 1 ) *1' 


20*321*9 18*8 10*4 14*0 13*1 II -9;10 t» lO l 9*4 
18*315*313*lll*410*2 9*1 8*3' 70 7*0 0*5 
,34*5 28*7 24*0 21 *5 19*2 17-2 15 *3 

21*3 17*0 15 1 13*2 11-7 10*5 9 0 8*8 
14*012*1 10*4 9*1 8*1 7*3 0*6 6*0 
25*5 21 *3 17-9 15*9 14*2 12*7 1 1 0 



Tabular loads to right of zig-zag line will produce deflection greater than l/26th of an inch 
per foot of span. 

Let 5 -deflection in inches, K= deflection coefificient, and L-span in feet, then S^KxlA 
Safe working stress = 7® tons per square inch, equal to a factor of safety of 4. Ends of 
beams simply supported. 
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STEEL. JOISTS. 

» 

Dimensions and Properties. 


iStii,ntiard 

Weight Area Thicknesses. 


rz 1 

in lbs. 

in 

nqun-re 
inches { 

Web 

. 

Flange 

.Mavi , 
ncain. 1 

Mini- 

innm. 


1 



X X 1 

Y--Y 

100 

29 -30-1 i 

OOO 

i 1 -070 

2‘151 7 ! 

66-8 

SO 

20 Ii'4’ 

-000 

1 1 '0101 

1671-2 i 

62-5 

TT' 

22 <500 

5.50 

1 -328; 

1149 6 

46 6 

iVi 

IS 2-27 ' 

■550 

1 -SiT 

1 

72.5 *9 

27 0 

59 

17-316 

-500 

1 -sso 

1 

629 0 

28 2 


12 3.5] 

•42<j 

i '617 

1 

428-2 

1 \ 9 

57 

lO'VOO 

■500 

! -873 

533 0 

27 9 

40 

13 *53:1 

j •4(X> 

1 -09.8 

1 

’ 440 6 

21 5 

54 

I J5'S79 

1 -500 

1 *88.3 

j 375-5 j 

2S-2 

41 

12 910 

j -4(50’ 

i 

i 315-4 ' 

1 i 

2-2 2 

[ 

:v.i 

9 40S 

1 ■35() 

1 5.M) 

1 

! 2-iO-I 
{ 

; 9 7 
! 

70 

20 -582 

: -000 

1 -970 

1 .315 0 
} 

7J-6 

12 

1 12-358 

i -HKi 

{ '7 36 

\ 211-6 

1 

2*2 9 

30 

8-820 

j -360 

-552 

1 145-6 

9-7 

58 

17*064 

■550 

■921 

229 7 

j 46-2 


Moinetits of , K. , 

Inertia. 1 Maximum! «afe Dis- 

; Modulus i trilmtcil Deflection 

r-ivi ' \fitn' ! o*' ! Lt»ail on Coefficient.; 

[urn. I section, j 1^.. x-x 

- .. I .. V Jw " X bpan. 


8.r> ri I -000937 


453-: j mm 

419-4 ' -001250 


76’1 .380-7 

62-9 :il4-7 

62-6 .313-0 

I 

52-.5 1 


314-7 -0013.39 

.313-0 -OOliiOS 


52-.5 t’O-i -001.363 

366 183-4 -001563 

69-0 34, '.-(I ! -001876 

42-3 211-6 j -001876 

29-1 ! 145-6 I -001875 


In each case the weiiriit jier {^iven is the mininmm that can bo rolled, and a rolling 
margin of 2^ per ct nt. over this innsl be allowed. See pai;e 7. 

All above sections are in onr slocks. 

For full explanations of taide.s, .see notes commencing page 108. 

For formulae, explanations of properties, Ac., .se.* Part 1 V. 
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STEEL JOISTS. 

Safe Distributed Loads, in Tons. 


Reference 

Mark. 

Size, 

D X B 
inches. 

B8B15 

9x4 

BSB14 

8x6 

BSB 13 

8x5 

BSB 12 

8x4 

BSB II 

7x4 

BSB 10 

6x5 

BSB 9 

6 X 4i 

BSB 

6x3 

BSB 7 

5 X 4i 

BSB 6 

5x3 

BSB 5 

1 

4Jx If 

BSB 4 ! 

4x3 

BSB 3 

4 X If 

BSB 2 

3x3 

BSB 1 J 

3 X IJ 


SPANS IN FEET. 


8 9 


15 0 12-8) 1-2 10-1 9 0 8-2 7 5 6-4 5 « 6 0 4-5 
27-.323 019-717 3l5-313-812 eU-5 9-8 8 6 77 6-9 
18-6 15-9 14-0 12-4 11 -2 10 1 9-3 7-9 7 0 6-2 ,'>7 

17- 4 13 9 11-6 9-9 8 6 7 7 6 9 ()'3 .T S 4-9 4 3 S S .3 4 

11-2 9-3 8-0 7-0 6-2 6-6 r, \ 4-6 4 0 3 5 31 

18- 2 14-0 12 U0-3 9-0 8-1 7 2 0-6 6*0 6'1 4 5 

14-411-5 9-6 8-2 7-2 6-4 5-8 5 2 4-8 41 3-6 

11-2 8-4 67 5-6 4-8 4-2 37 3-3 3 0 2 8 2 4 21 

90 7-6 6-4 5-6 5 0 4%5 4 1 3-8 

6-8 0-4 4-5 3-9 3-4 3 0 2 7 2 4 2-2 

47 3-5 2-8 2-4 2-0 1-8 1-5 1-4 1-3 1-2 
6-2 47 37 3-1 2-5 2 3 2‘1 1-9 

3 0 2-3 1-8 1-6 1-3 M 10 0 9 

4-2 31 2-5 2 i[T8 16 

1-8 1-4 !•! O-olo-S 07 


Tabular loads to right of zigzag line will produce deflection greater 1/ban l/26th of an inch 
per foot of span. '' 

Let 5 deflection in inche.s, K=: deflection coefficient, and L==span in foot, then ?-KxL2. 
Safe working stress = 7*5 tons per square inch, equal to a factor of safety of 4. Ends cT 
beams simply supported. 
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STEEL *JOISTS. 

Dimensions and Pr(y;>erties. 


Size, 

Weight 

Area 

Standard 

Thicknesses. 

Moments of 
Inertia. 

Maximnmjsafe Dis- 

iMnduliis. rrilmtArl 

Deflection 

I> X B 
inches. 

per 
foot 
in lb.s. 

in 

inclios. 

Web. 

Flange 

Maxi- 

mum. 

\ 

Mini- 

mum. 

i of 
! Section. 

X - X 

Load on 

I fi'tOt 
Span. 

Coefficient. 

X— X 

9 

x4 

2l 

6178 

■30(» 

1 460 

i 81-1 

1 1-2 

1 18-0 

90-1 

•002083 

8 

x6 

35 

10-293 

•440 

■597 

110 -.5 

: 17 9 

27-6 

1 38 -2 

■002344 

8 

xr> 

‘28 

8-241 

•."ISO 

-.675 

S9-.‘l 

10-2 

22-3 

111-7 

■002344 

8 

X 4 

18 

6-297 

•280 

102 

55-7 

3 6 

t3^9 

69-6 

•002344 

7 

X 4 

10 

4*709 

•2,'>0 

'>v- 

39-2 

3 4 

n -2 

66-0 

•002679 

6 

Xf) 

26 

7-354 

•410 

-5-20 

43-6 

9-1 

14-5 

72-7 

-003125 

6 

x4i 

20 

6-882 

•370 

•431 

34-6 

5*4 

11-6 

57*7 

•003125 

0 

x3 

12 

3*627 

•260 

1 

•348 

20-2 

1 -3 

6*7 

33-8 

•003125 

r» 

V. 

18 

6-290 

•290 

•448 

22 6 j 

5-6 

9-1 

45-4 

■003750 

5 

x3 

11 

3 •238 

•220 

•370 

13 6 1 

14 1 

5-4 

27-2 

•003750 


xlf 


1-912 

•180 

•325 

C-7 

0-26 1 

2*8 

14-2 

•003947 

4 

x3 

H 

2-796 1 

220 

■336 

7-5 

1 

1-3 i 

3-7 

18-8 

•004688 

4 

xl| 

5 

I -472 i 

1 

•170 

•240 

3-6 

019 

1*8 

9*1 

•004688 

3 

x3 

Si 

2-601 

•200 

•332 

3-7 

1-2 

2-5 

12-6 

•006250 

3 

xlj 

4 

1-176 

1 

•J60 

« 

-24S 

1-6 

0-12 

1 

1*1 

i 5*5 • 

•006250 


In eacli case the weight per foot given is Ih' luiiiimum lliat can be rolled, and a rolling 
m.argin of 'll per cent, over this must be allowed. See page 7. 

All above sections are in onr stocks. 

For full explanations of tables, see notes commencing page 108. 

For fonnulae, explanations of properties, Ac., seo Part TV 
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COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 



Tabular loads to right of full zigzag line produce defleution greater than iy26th of an inch per foot of span. 

Girders supporting tabular loads to left of dotted zigzag line require stliTenera to prevent web bncklliig. 

Ulrdun supporting tabular loads printed in ordinary type have rivets at 6 inches pitch. 

Oirdem supporting tabular loads printed in Italics require a closer pitch of rivets. Bee page GO. 

ilale working stress = 7*6 tons per square inch, equal to a factor of safety of 4. Ends of girdera aliiqily sapported. 
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COMPOgND GIRDERS. 

Composition and Properties. 


Composed of 

Weight 

Area 

Maxi- 

mum 

Maxi- 

mum 

Safe Distributed 
Load on 

1 fnor. KTk.H .11 fni* 

Deflection 

One 

.Steel Joist. 

Plates, each 
Fiance to 
fonn. 

per 
foot 
in lbs. 

in 

square 

incb*!S. 

AT omen t 
of 

Inertia. 

Modulus 

of 

Section. 

x~x 


* 

Cuelllcieiit. 

Girder. 

1 in Plate 
Width. 

X— X 

24 X 7i 

12 X 2i 

308 

SO -4 

12137 

837-0 

4185 

303*5 

•000646 

II 

II X 2i 

‘287 i 

8,3-4 

1U994 

771*5 

3857 

272*5 

•000658 

11 

II X 2 

267 

77 4 

9891 

706*5 

3532 

2420 

*000670 

ti 

II X IS 

2464 

71-4 

8826 

641*9 

3209 

211*0 

•000682 

II 

II X 

226 

6.5-4 

7799 

577*7 

2888 

J80’5 

•000694 

11 

M X IS 

206 

59*4 

6810 

513*9 

2569 

150*5 

•ooo7as 

II 

II X 1 

1854 

53-4 

5857 

450*5 

2252 

120-0 

•000721 

II 

M X J 

176 

50 4 

5394 

418*9 

2094 

105*0 

“000728 

II 

II X S 

165 

47-4 

4940 

387 4 

1937 

90-0 

000735 

II 

II X 1 

155 

44-4 

4495 

356*0 

1780 

75*0 

*000743 

II 

II X i 

1444 

41-4 

4058 

324*6 

1623 

60*0 

•000750 

20 X 7i 

12 X 24 

297 

86*2 

8634 

682*8 

3414 

254*0 

*000750 

II 

I. X 21 

2764 

80-2 

7687 

627*5 

3137 

228*0 

•O00766 

II 

II X 2 

256 

74-2 

6S74 

672*8 

2864 

202-0 

•000781 

II 

.1 X IS 

2354 

68-2 

609J 

518*6 

2593 

176-5 

•000798 

II 

II X 1 J 

216 

62-2 

5347 

1 464*9 

2324 

151*0 

•000815 

It 

.1 V 11 

19C 

56-2 

4031 

j 411*6 

2058 

125*5 

•000833 

II 

II X 1 

1744 

50-2 

3940 

358*7 

1793 

100-0 

•000852 

II 

II X 1 

164 

47*2 

3615 

332*4 

1662 

87*5 

•000862 

II 

II X S 

154 

44-2 

3292 

306*2 

1531 

75 0 

•000872 

II 

II X g 

144 

41*2 

2976 

280*1 

1400 

62*5 

*000880 

ti 

II X 4 

1:^34 

38-2 

2668 

254*1 

1270 

50-0 

•000893 


lo Mub OMC th« weight per foot given in the uiiiiluiuui Ibet can be rolled, and a rolling luargiu ul 2) per cent over 
IbU miut be allowed. Bee page 7. 

Let C sa deflection, K s deflection coediLleiil. and L ~ span in (eet, then A s: £ x 
Pur fall oaiiUnailoiu of tabloa, eee note* coinuiouciog page lOU. 
fbr Innaula, naplaBattone «1 properilee, be., eee Fart IV. 
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REDPATH, BROWN & CO., LIMITED. 


± ij 


COMPOUND GIRDERS. 

Safe Distributed Loads, ui Tons. 


Reference 

Itfovilp 

Size, 

D X B 

SPANS IN FEET. 

iViCirKe 

inches. 

14 1 16 1 18 1 20 1 22 1 24 1 26 1 28 1 30 1 32 1 3 ^ 36 40 I 44 




25-2 23-8 


22-8 21 '5 


Tabular loads to of full zifizag iiro<luc« defierUon greator tbait l/26th of an inch per foot of apan. 
(HrdeTB supporting tabular loads to left ut dotted zigzag Hue requirti Htifleneiii to prevent w«b buckling. 

Oirders aupixirting tabular loads printed in ordinary type have rivets at 6 im-bci pitch, 
illrdera supporting tabular loads printed in italics require a closer pitch of rivets. Bee page 61. 

B4fo working stress ss 7*5 tons per square inch, equal to a factor of eafety of 4. Ends of gltuers simply supported. 








KEDPATH, BROWN & CO., LIMITED. 


1 


COMPOUND GIRDERS. 

Composition and Properties. 



Composed of 

Weight 

Area 

Maxi 

ninm 

Maxi- 

mum 

Safe Distributed 
Load on 

Deflection 

One 

Steel Joist. 

Pl.it cs, eac.li 
Flange to 
fmu). 

fooc 
ill lbs. 

.square 

in'.'hes. 

of 

ineiiid. 

X--X 

jnoauiub 

of 

Section. 
X— X 

Cirder. 

1 in Plate 
Width. 

Coefficient. 

X— X 

18 X 7 

I'j . ‘J.V 

283 

S21 

6865 

596-9 

2984 

229-5 

•000815 

M 

n ^ ‘21 

262^' 

761 

6149 

546*5 

2732 

206*0 

•000833 

II 

.1 X 2 

212 

701 

5461 

496-8 

2484 

182-5 

*000852 

II 

.. X 

221^ 

641 

4810 

447-4 

2237 

159-0 

•000872 

II 

II X 1 ^ 

201 

58-1 

4186 

398*6 

1993 

136-0 

*000893 


II X 

181 

52 1 

3590 

350*2 

1751 

113-0 

*000915 

II 

II X 1 

IGOi 

4G1 

3023 

302-3 

1511 

90 0 

•000938 

II 

II X J 

150 

431 

2750 

278-4 

1,392 

79-0 

•000950 

II 

II X ^ 

140 

401 

2481 

254-7 

1273 

67*5 

•000961 

II 

•• X 1 

130 

37-1 

2224 

231-1 

1155 

56-0 

•000974 

" 

II X J 

1191 

34*1 

1971 

207-5 

1037 

45*0 

•000987 

16 X 6 

JO X 2 

200i 

58*2 

3637 

363-7 

1818 

162-5 

•000938 

•1 

M X 1,^ 

183^ 

53*2 

3189 

327-1 

1635 

141-5 

•000961 

II 

II X 1 A 

106 A 

IS -2 

2763 

290-9 

1454 

121-0 

*000987 

M 

II X 1:| 

140 A 

43-2 

2,360 

255*1 

1275 

100 5 

•001013 

II 

M X 1 

132A 

■ 38*2 

1977 

! 219-7 

109S 

SO 5 

*001041 

II 

II X ij 

124*^ 

i 35*7 

1794 

! 202-1 

1010 

70-0 

*001056 

II 

II X ^ 

115A, 

1 33*2 

1615 

; 184-6 

923 

60 0 

•001071 


" X ^ 

107 

I 30-7 

1442 

167-2 

83»i 

50-0 

*001087 


II X ^ i 

98 .> 

•28-2 

1273 ; 

149-8 

749 

40 0 

•001103 

16 X 6 

10 X 2 

IOTA 

57*3 

3226 

339-6 

1698 

152*5 

•000987 


II X l*j' 

180A 

52 '3 

2822 

305-1 

1525 

133*0 

•00101.3 

II 

„ X lA 

ml 

47*3 

2140 

271-1 

1355 

113*5 

•001041 


II X 1^ 

146^ 

I 12-3 

2078 

237-5 

1187 

94*5 

•001071 

" 

11 X 1 

129 A 

! 37-3 

1736 

204-3 

1021 

75-5 

•001103 

II 

II .. 2 

i2r 

i 34 8 

1573 

187*8 

939 

66*0 

•001119 

II 

II A ^ 

112.^ 1 

I 32-3 

1114 

171-4 

857 

56 -'5 

•001136 

II 

M X |j 

AOi 1 

29-8 

1260 

155-1 

775 

47-0 

•001151 

II 

II X A 

05A 

, ] 

.27-3 

nil 

138-9 

694 

37-5 

*001172 


Id each citHe Llini weljfht per fnuL iiiven l.i the minimum tbut ceu be rolled, and a rolllui; iiiaiffln ul 2) per cent, over 
thle must be aDtiwed. Hee page 7 

l«t A .s deflection, K = dRfle<'tion t'(.>i>niLieiit, and L = span ii feet, then A =. K x , 

For full explanations of tAbleH see notes cumuiencing page lOB 
For formula, explanations of ]>iopritfea, Ac., see Pail IV 




REDPATH, BROWN & CO„ LIMITED. 



COMPOUND GIRDERS. 

Safe Distribnteif Loads, in Tons. 


Baforence 

Mark. 

Size, 

D X B 
incbch. 

188 A 

18 X 9 

. 186 A 

174 X 1. 

184 A 

17 X „ 

183 A 

16 -^ X M 

182 A 

164 X " 

181 A 

164 X '• 

180 A 

16 X M 

179 A 

15 Jx (I 

172 A 

IS X 10 

170 A 

174 X M 

168 A 

17 X II 

166 A 

16 i^ 

164 A 

16 X II 

163 A 

155 X r 

? 62 A 

15 ix „ 

161 A 

154 X : 

160 A 

15 X II ( 

150 A 

14 i x M J 

148 A 

17 X 10 

146 A 

I64 X II 

144 A 

16 X 1, 

143 A 

i 5 gx r 

142 A 

154 X I. 

141 A 

154 X „ 

140 A 

15 X 11 

139 A 

14 f X *1 j 


SPANS IN I'EK'i'. 


IS ; 20 I 22 


Bivetsfia i.Wy];.]’r:47-4 4S-S 40-6 

diameltt. 41 -J 38 03.'i-232-930-929-0 

W9-S'4>Z'-3W!'-i:\ii'9:ib-l .'f4'0.32-229-927-926-22£S 23-2 
65-6 5.^ •^^.^^7!.12-4;3.S-l :14 '7 31 -S 29 :t 27 'i'25'i 23-8 22'421 -2 
57-.^iiy ‘4i:{ 038-2 34-4 31 -3 28-7 26 S 24 -6 22 9 21 -5 20-2 19-1 
Ci-Si5.1.;2;43 9|.38-434-l :i0-7 27-92.5-623-622 0 20-5 19-2 18-1 17'1 
.>41i4f. l;.38-7|:S3-830 1 27 ) 2t (i22-620 8 19-3 IS O 16 9 lS-9 15-0 


4 G- 8 | 39 - 0 i 33 - 4 l 29 - 226 • 023-421 -3 lO'S 18 - 0 16-7 IS-efTTaiS-V 


I I I 30€m-35S-5\i9-^i6-Si3-8 

{,3-9U-f56's\4Tl\u-IS41-6 39-S 
(lUmefer"’ -(ffiS-S WiH S 41-^9 •« 3^ 34 ’8 

16-f 30 -2 36 -6 34 ‘3 ^ 30 '5 

I \67-S[5S:irf‘F^47'l 42-8 39-3 30-3 33'7 31 -4 129 -4 27 '7 26-2 

\7S-l\GV3\S4-im-\ 43'3.3<.-3i3rf l 33-3l30-928-8E^25’5 
|6’6'-A’tey/,=49-3 43-8 .39-4 35yi32-9 30 -3128 '2 26 -3^ •623-2 


•% 9 .; 4 i<'><*’ 9 N’ 6 " 39 - 635 - 6 i. 32 - 4 i- 20 - 7 [ 27 -' 


i •23-M22-3 21 0 


I•7i53•ll45•5|39•8 35-4 31 8 28-9.26-5 24-5i-22-7 !21-2l l9-9 18-7 
i-2j46-S40-l|35-l 31-228-1 -25-5 23-4 21-620'l|IfT3l7-5 


Rivets l-in. 
diameter. 


[ie- 443 ‘J‘ 40 -SS 7-7 aSLS 33-6 
1 ^ 7-7 2 , 7 - 7 i 45-5 3 ^ 4134 -9 32-8 ^ 29-1 
A 9 - 5 UA-ei 4 (i %5 37 ~-i 34 - 331 - 829 - 727-8 26 - 224-8 


\dO-^G-ZAO-l 37-0 33-9 31 -3 29-027-1B54I23-9 
52-6j46-0f40-9 36-8 33 5 30 7 28 -3 26 -3 24 - 563-0 21 -7 
"5-5i47;j:4l"i36-633-0 30 0 27 5 25-4 23-5 22 Ofe 6 19 4 
48-6 41 -6 36-4 32 4 29 1 26-5 24-3 ‘22 4 20-8ll9-^8-2 17-1 
50-7 42-2i36-231 7 28-225-3 23 0 21 -1 lO'S 18-l|l6^15-8 


Tabular loads lo light of full zigzag 11m* iirortuco doflcA-lion girator than iii6th of <id i£n.h por fool of opaA 

Cili'dcrs auppurtmg laholar loadu to left of dultod zigzag lnK* rix]Uii«t stidonpi'i to pro'V'-.iit wtfb buckhitg 

Oiniera eiipportlug tahular load.s pnntetl in ordinary typw have riveta at 6 Inolnw pilch 

Oirdern ouppoiting tabulai loads priuted in ILaltcs rcquiio a closer pilch of rivets Bee page hi 

bafo working btress .^7‘S tons pt*r square liicb, ikiuuI to a factor of safety of <1 Ends of girders siiopiy supported 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

Composition an^ Properties. 


Composed of 

Weight 

Area 

One 

Steel Joist. 

Plates, each 
Flange lo 
form. 

per 
foot 
in lbs. 

square 

iuclies. 

15 X 5 

9x4 

1.36} 

39-4 

M 

•• X 4 

121 

34-9 

II 

II X 1 

lOoi 

30-4 


II X g 

98 

28 1 

II 

II X 1 

90^ 

25-9 

II 

II X 1 

82^ 

23*6 

II 

II X ^ 

75 

21-4 

M 

" X 9 

67i 

191 

14 X 6a 

10 X 2 

195i 

56-8 

II 

II X If 

178i 

51*8 

II 

II X 4 

164 

46-8 

It 

II X l| 

144^ 

41-8 

II 

X 1 

1274 

37-8 

II 

11 X ^ 

119 

34-3 

II 

ti X f 

1104 

31-8 

II 

M X f 

102 

29*3 

II 

II X ^ 

934 

26-8 

II 

II X 1 

85 

24*3 

14 X eh 

10 - 4 

1504 

43-5 

11 

I. X If 

. 1334 

38-5 

II 

•1 X 1 

1164 

33*5 

II 

M X 3 

108 

31 0 

II 

II X f 

994 

28 5 

II 

II X g 

91 

26-0 

II 

M X ^ 

824 

23-5 

II 

II X g 

?4 

21 0 


Maxi- Maxi- 
mum mum 

Moment Modulus 
of of 


Safe Distributed 
Load on 

1 foot Span for 

Girder. 

1 in. Plate 
Width. 

1139 

113-5 

987 

94-5 

837 

75-5 

763 

66 0 

688 

56-5 

615 

47-0 

541 

37-6 

468 

28 0 

1576 

143 0 

1414 

124-5 

1255 

106 0 

1097 

88 0 

942 

70*6 

865 

61-5 

789 

52-5 

713 

44 0 

637 

35 0 

562 

26 0 

1207 

1060 

1048 

88-0 

891 

70-5 

814 

61-5 

736 

52-6 

659 

44 0 

583 

36 O’ 

607 

26 0 


Deflection 

Coefficient. 

X— X 


•001041 

•001071 

•001103 

•001119 

•001136 

•001151 

•001172 

•001190 

•001041 
•001071 
•001 las 
•001136 
•001172 
•001190 
•001210 
•001230 
•001250 
•001271 

•001103 

•001136 

•001172 

•001190 

•001210 

•001230 

•001250 

•001271 


In Must) OM. tlk« weight pei foot given 1« the minimum tlmt oen be rolled, ud n roUlnf nuiTglii of 2^ per cent, over 
this must bo eJlowed. See pi^ro 7. 

Let d SB deAecllon, K b deflection eoefflclent, end L k epoD In feet, then d s X X V. 

Tor full oxplituution of teblee. see nocee commenning pM* 

For fonaulm, oxpluuitions of properties, he., see Tort lY. 
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REDPATH, BROWN & CO., LIMITED. 



Tf 


COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 


Relerence 

Mark. 


16 X 10 

ISJx 
15 X I. 
14^ X M 

14 X n 
13ix „ 

13^ X II 
13ix II 

13 X „ 

12ix ,1 

15 X 10 
mx M 
14“ X .. 
13Jx M 
13A x n 
13ix M 

13 X M 

12ix M 

15 X 9 

14.i X n 

14 > 

13^V „ 

i:uv .. 


\5^•0 A7-9\U‘7Al'm9 


SPANS IN PEET. 

8 10 j 12 14 16 18 I 20 j 22 24 j 26 28 I 30 32 34 


llivet.s I lu. 
diameter. 

«'>A 

5.9'6[497-42-6 37 
6’^*453-l,44*338 033 
58-44g‘5l38D|33329 


Rivots i-in. 
diameter. 


I [54 S.oOviW^W’^UoV W^36 

I ■ tlA-- ■3ii i ■i'fM-S\S7 -.OLW jj ss sn-i 

■ ily-<r.4ti-p,':ibs -'n Vt -7 .•l.l -i 3ro'29 -0 
I • ’■ah'o !■ ■ v.v'te -Ois;! -(m •■'> .28 -.‘i l>6 -4 24 -s 
>•^40 -3 3y -Si.'fS •11(30 'O 2.> ‘9 2-t -2 

•.t36-7 .33-y|30’()27-5iij-4 23'Ci22-0 
•2'33 •] 29 -8 27 -J 24 •8,22-9 21 •3jl9-9 
•2i29-.‘5 •2(;-6!-2.f2l22-]!20-419-0!l7-7 
'•22.^-9 -2 19’5pV16-7 


b9-f;br,- 7',u-a s2-i30'^ 
\/iO-eM •^•C4'.Vl3r-9 29-8 27-9 
i 1 -.Wy -r 34 -3 j3V-4{29 -Q 26 ’9 25 '2 23 '6 


U7-Oi:'?.9-j«34 -4 .31 ■32S-7|28-5 24«22-9 
U4-438-9ifi-3 3i -ibs-S ‘25-91-J3-9 22'2'30-7| 
^6-4l39-7,34-8!30-927-8|2j-323-2:21-4 19-9 18-5 
49-1 40-9:35 ’i'. 30-7|-27-324-5|22-3|20'4^ 17-5 16-4 
53-2 42-6f35-5|30-4 26-6 23-7 21 -Sliy-S 1 7 ^n^ir) ^ 


Rivets i-in. 
diameter 


[.^6' \5\n:)%3l %s- L'\9-j^ 27 -4 25 -gl 
-shi -.riM vj&j -i' 27 ■0ES^23 -6 


V .. 


I 

X II 


13' 

y II 


39 

V ,, 

41-7 

33-4:2' 


S9’5]:l5'm ‘6|2S‘7’26-3 24 3 22-5 21 *0 19*7 
,?5-'/i31 -7528 -026-0 23 S 22 0p0^ 19-0 
|5t?*4l20;2F42r)-623-221-3 19*7 18-3 17-0 


39 -3!32-7;28-] 24 6 21 ‘8 19-6 17 9 16-4^^14-0 131 
•7 33'4i27-8 >3-82<)-9!18 5il6-7 irvaiS-ppHTSll 9 


Tatiulai loads to nnht of full 7lgzag line produ**'* deflection proalei tlmn l,'26tb of an Inch pcf foot of Hpan. 
rii*dersi supporting tabular loads to left of dotted niigsag hue re^iuire stifl'eners to prevent web buckling 
Oii-den supporting tabular loads printed in ordinary typo have rivets at 6 inches pitch. 

Glrdors supporting tabular loads printed in italics require a closer pitch of rivets. See paqre 52 

Safe working stress s 7’6 tons per square inch, equal to a factor of safety of 4. Ends of girders simply supported. 



RBDPATH, BROWN & CO., LIMITED 


COMPOUND GIRDERS. 

Composition atsd Properties. 




Composed of 

Weight 

jier 

D>i»L 

ill lbs. 

Areit 

in 

square 

inches. 

Maxi- 

mum 

Moment 

ot 

X - X 

Maxi* 

mum 

Modulus 

of 

Section. 

X X 

Safe Distributed 
litiad on 

1 foot Span for 

Defleetioii 
Coefficient. 
X— X 

One 

SteolJoist. 

Plates, ea£h 
FL'miko to 
form. 

Girder. 

1 in. Plate 
Width. 

12 X 6a 

10 A 

2 


55-9 

2145 

268-1 

1840 

128 0 

•001172 

„ 

II X 


nr..i 

50 ‘9 

1S60 

240-0 

1200 

107 0 

•001210 

II 

II X 

H 


45-9 

1598 

212*4. 

1062 

91 T> 

•001250 


II X 

U 

I41i 

10 0 

1847 

185-8 

929 

760 

*001293 

II 

II X 

1 

125 

85 *9 

1110 

158*5 

792 

60*5 

•001.839 

II 

II X 

i 

116 

88 '4 

990 

145*3 

726 

52*5 

*001364 

n 

II X 


lOTi 

30-9 

892 

132*2 

661 

45 0 

•001389 

II 

M X 

g 

09 

28-4 

790 

110*2 

rm 

37*5 

•001415 

II 

II X 


90.i 

25 9 

691 

106*3 

581 

SO'O 

001442 

II 

II X 

1 

82 

28-4 

6ilC 

93*4 

467 

22*5 

•001471 

12 X 66 

10 X 

li 

U84 

42 9 

1540 

205*3 

1026 

91 *5 

•001250 

II 

II X 

u 

131 i 

87-9 

1294 

178*6 

898 

70 0 

•001293 

II 

II X 

1 

114^ 

82-9 

1057 

151*0 

/CIO 

60 '5 

•001339 

II 

II X 


106 

80-4 

916 

137*7 

GS8 

52-5 

•001364 

II 

II X 

i 

97i 

27-9 

810 

124*4 

622 

45*0 

•0013S9 

II 

II X 


89 

25-4 

• 787 

1 11 *3 

556 

87 *5 

*001415 

II 

II X 

i 

HO.i 

22 9 

688 

98*2 

491 

80 0 

•001442 

II 

II X 

§ 

72 

20*4 

548 

85*2 

426 j 

22*5 

•001471 

12 X 5 

9 X 

li 

I2(>i 

80-4 

1815 

175*3 

876 

91*5 

•001250 

II 

II X 

li 

111 

81*9 

1096 

151*2 

750 

76*0 

•001293 

II 

II X 

1 

9oi 

27*4 

884 

126*3 

681 

fi0*5 

•001339 

i; 

II X 

3 

88 

i ‘25*2 

7S5 

114*3 

571 

52*5 

■(X)1364 

II 

It X 

4 

80i 

22*9 

690 

102*3 

511 

45*0 

•001389 

II 

II X 

$ 

72i 

20*7 

599 

90*4 

452 

87*5 

•001415 

II 

II X 

1 

65 

18*1 

511 

78*6 

898 

30*0 

•001442 

II 

It X 

1 

•57i 

16*2 

426 

66*8 

881 

22*5 

•001471 


In each caM th« walght p<*r foot given ia tiio uinimniu lhai can bo rulied, aud a rolliii|r utargin ot iwr cent. over, 
this must be allowed. Boo page 7. 

Let S K defleetioii. E k deflection eoeflirient, and L = span in feet, then d ss K x 
For full expbaatlone of tables, see notes oommenoing page lOS. 

For formula, oxplanatlona of properties, he., see IV. 
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REDPATH, BROWN A CO., LIMITED 


COMPOUND GIRDERS. 

Com^sition and Properties. 



Composed of 

Weight 

Area 

in 

square 

incheH. 

Maxi- 

mum 

Momoiit 

of 

fnertia. 

X--X 

Maxi- 

mum 

Modulus 

of 

Section. 

X— X 

Safe Distributed 
Load on 

1 foot Span for 

Deflection 

Coefficient. 

One 

Steel .Toist. 

Plat en, eaob 
Flange to 
form. 

fc^ot 
in Ibfl. 

Girder. 

1 in. Plate 
Wiilth. 

X— X 

10 X 6 

10 X 

n UQi 

42-4 

1103 

169-6 

848 

76-5 

*001442 

M 

II X 

H 

Ii>9i 

37*4 

916 

146-6 

733 

63*5 

*001600 

„ 

II X 

1 

112* 

32-4 

744 

124*0 

620 

60-5 

•001563 

M 

1* X 

1 

104 

29-9 

663 

112-8 

564 

44*0 

*001596 

II 

II X 

J 

95i 

27 '4 

585 

101-8 

509 

37-5 

*001630 

II 

II X 

§ 

87 

24-9 

511 

90-8 

454 

31*5 

*001667 

II 

II X 


78i 

22 '4 

440 

80-0 

400 

25 0 

•001704 

II 

II X 

1 

70 

19-9 

372 

69-2 

346 

18*6 

•001744 

10 X 5 

9 X 

n 

l‘24i 

35-8 

942 

145-0 

725 

76*5 

•001442 

II 

II X 

u 

109 

31*3 

776 

124-2 

621 

63*5 

•001500 

II 

• 1 X 

1 

93^ 

26*8 

622 

103-8 

519 

60*5 

•001663 

It 

II X 


86 

24*6 

550 

93-7 

468 

44 0 

■001596 

„ 

II X 

it 

78i 

22-3 

481 

83-7 

418 

37-5 

•001630 

M 

II X 

i 

70^ 

201 : 

, 415 i 

73-8 

369 

31*5 

•001667 

,, 

II X 

i 

63 

I7\S 

351 

63-9 

319 

25 0 

*001704 

M 

II X 

i 

S5j| 

I5’6 

291 

54*2 

271 

18*5 

•001744 

8x6 

10 X 

li 

J39J 

' 40-3 

724 

131-7 

659 

62*0 

•001704 

1^ 

II X 

Ji 

122^ 

35 3 

592 

112-7 

563 

51*0 

•001785 

„ 

II X 

1 

lOoi 

30-3 

471 

94-2 

471 

40*5 

•001875 

II 

II X 

i 

97 

27-8 

415 

85-2 

426 

35*6 

*001923 

II 

M X 

i 

88i 

25-3 

362 

76-2 

381 

30*0 

•001974 

II 

II X 

i 

80 

22-8 

311 

67 '4 

337 

25*0 

•00*2027 

II 

II X 

i 

7I4 

20*3 

263 

58-6 

293 

20*0 

*002083 

11 

II X 

i 

63 

17*8 

218 

49-9 

249 

16*0 

•002143 

8x5 

9 X 

1 

9H 

26-2 

409 

81-9 

409 

40*0 

•001876 

M 

II X 

i 

83i 

24 0 

.359 

73-7 

368 

35*5 

•001923 

II 

II X 

i 

764 

21*7 

312 

65-7 

328 

30*0 

*001974 

II 

II X 

8 

69 

19’5 

267 

57-8 

289 

25*0' 

•002027 

II 

II X 


61 

17*2 

224 

49-9 

249 

20*0 

•002083 

II 

II X 


534 

15 U 

184 i 

42-1 

210 

15*0 

•002143 


In eaob cue th« weight per foul given le the lulniinuiu tliet can be rolled, and a rolllug ina.'gln of 2} per cent, orei^ 
ihla moat be allowed. See page 7. 

Let d ss deflection. K s deflection ooeflBclent, and Lss apan In feet, then daaK X L*. 

For full explanations of tables, eee notes commencing page IDS. 

For ftmanln, explanations of properties, te., see Fart J V. 
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r COMPOUND GIRDERS, 


Safe Distributed Loads, in Tons. 







REDPATH, BROWN & CO., LIMITED, 


COMPOUND GIRDERS. 

Composition and Properties. 

OomposoHof I I ^ I » 



24 X 7i 


10 X 21 
.. X 


1 " 

Wpij’hb 
per 
foot 
in IbB. 

Area 

in 

square 

iiioho-^. 

Maxi- Maxi- 

iniim mum 

Moment Modulus 
of ol’ 

Inertia. Section. 

X-X X - X 

Safe DiHiributeil 
Load on 

1 foot .Span for 

OirrlftT 

Deflection 
Ck^efficient. 
X— X 

47oi 

138*7 

17232 

1188*4 

5942 

303-5 

-000646 

448^ 

130-; 

15772 

1106-4 

5534 

272-5 

•000658 

421 is 

122 '7 

14363 

1025-9 

5129 

242 0 

•0006C9 

31U 

li4'7 

13fKll 

945*7 

4728 

211 0 

•000681 

r>(r; 

\-yi 

1 i6!i2 

866*1 

4330 

180-5 

•000694 

xm 

98-7 

;i)!i9 

787-1 

393i) 

150-5 

•000707 

31*4 

90-7 

9212 

708-6 

3543 

120 0 

•000721 

20U 

80-7 

8621 

669-6 

.ws 

105-0 

•000728 

28,^, i 

S2-7 

SO 12 

' 630-7 

3153 

90-0 

•000735 

O' ^ . 

78' i 

7473 

591*9 

•2959 

75-0 

•000742 

2.1 S 

74-7 

6916 

553*3 

276(5 

60-0 

•000750 

i 

j 

132 

119SG 

958-9 

4794 

254-0 

•000750 

42().i- 

i2i 3 


890-1 

4450 

228 0 

1 -000765 


116-3 

' ! 

i \ 

822-2 j 

4111 j 

202-0 

•000781 

:rr' 

lUvS'3 i 

8870 

754-8 1 

3774 1 

176-5 

•0U0797 

841 

1 

7915 

688*3 

3441 

151 -0 

•000815 


<12-:; 

1 7001 

622 * 4 ! 

3112 

125-5 

•000833 


84 3 

1 r»t27 

557-0 ! 

2785 

100-0 

•000862 

277 

80-3 

5705 

524-6 j 

2623 

87-5 

•000862 

2634 

76 3 

5292 

492-2 1 

2461 

75-0 

•000872 


72-3 

4880 

460- J j 

2300 

62-5 

•000880 

236 

i 6«-3 

4105 

428*1 1 

2140 

50 0 

•000893 


In OMfh caw thr wfll{;lit fwi fmit cu is tlif niiiiiiunin that con he roDeil, antJ a roUJiig maig.u o[ 2) iter cent over 
^tlilc nivat be allowed. Bee prige T. 

liet S s deflection, K =; doflertiou c-oetfleient, and L s= epaii In feet, then f := K K L*. 

^ For tnU^ntplauAtione of tah’oH, see iiiitPB couinieiiHng ftage 108. 

Fop fopknollap, eYplanallona ot profwrileH, *e., see I'art IV. 


SI 



REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS, 

Safe Distributed Loads, iti Tons. 


Reference 

Mark. 


SPAN.S IN FEET. 


14 16 18 20 22 I 24 I 26 ! 28T30T 32 > 34 36 40 44 


23 X 16 

22.^ X II 
22 X II 
2H X It 
21 “ X I, 
20hx M 
20 " X M 

]9Jx I, 
19U M 
19ix , 
19 X I, 


ItiveLs 

diameter. 


I2{i 121 114 103 93'0 
130 127 110 art 106 95- 4 SB'S 
140 134 125 116 100 103 07-AS7-7 79'7 
145 1S3 123 114 106 100 04’lSS‘9S0-012‘ii 
77/ 1 in \ i 11 in i or: on ■ 70 -d A?; •» 


[161 '344 131 \120 \lll \1U3 ’%'*6 .'y^)-.7i.‘?5-^80‘5 72*4te5-8 
1S5 162X44^129 113 i(/.S‘!.9,0%9;92*8|86GjSl'2j76-4 72'I^ 

164 m 127 115 104 9:)-8i8S-r)!82-l!76-7!71 -9, 07 6163 9 |o7-5l 52-3 
153a34 119 107 97 8 89 -7 S2-.sj76 '9:7 1*8 67 *3^33 -3 59 -8 53^ 
/73'125 111 lOti 91-2;8:« r.77"2,7l (),06-9!o-2’7|.')9 055-7'>0-145-6 
132 llfi 103 93 0 84'5:77;)71-6|6e-l:e2-0|:>S ir)4-751-74li-542-3 
122 107 9rc3S.'i-777-9]7)M(|(i 0|til-2r)7"2lr)3 Ci'f>0-4 47-C42-938-9 


Rivets 3-in 
diameter. 


99'2\00'0\s:i 

\ios \07-ssH':m'i\74 


122 107 95'285'7 77'0\yi’4m 

114 99'9S8-880'(rt2'im‘{'m 
106 .9.3-,982*5 74*267*561 *957 
98 *0 85 *7 76 •2[68 *6 62 *3157 * 1 52 


j \38'7 S3 1 78-2 7S'0\66'5 60'o 
03a\86’M0'7 75'6 7V267'2 60'5 55'0 
83'0'{77'0a2'7 6S‘2 64'7 60-6 7J^'5 49 0 
\74'[rf0%iyaf0 60 cST>7*254-1 48*7 44*3 


89 •9;78* 6|69 *9 62 *9 57 •2|52*4 48 *4 44 *94 1 *9 39 *3137 •«34 *9 3 1 *5 


9:61 *2,57 1 r)3 6;50*4.47*6 12*938 9 
5'57 1 53*3;50()|47*0 TTTlO-O 
1 ;53 0 49*5 46*4;43*7 41 *2 .37*1 
7 49 045*7 42*{»,40*3 38*1 .34*3 


19 X 14 

18i X M 

18 X II ... 

206B 17ix 100 90'482'275'S69'864'660'356'5h%'my^\5'2 

204B . 17“ X I. 113 09'A88'3 79'5 72'3 66-8^1 *2 56*8 53*0 49*7|46*a44*2 36-1 

203B lejx M 105 67*461*857052*949*446*343^41*2 

202B iejx ,1 9^*i^5<?*C>76*468*862*557*352*949*l 45*8 43*0 40*4 38*2 

20115 16Jx M 90*679*370*563-457-752*948*845*342*339*637-335*2 

200B 16 X II 83*1 72*7 64*6 58*2 52*0 48*5 44*741*5 38*8 36*334*2 32*8 

Tabular loads to right of full zigzag line produce dedectlou greater than l/26th of an luih per foot of span. 
OMera aupporting tabular loads to left of dotted zigzag line require atiffeuera to prevent web buckling. 

Olrqi^ supporting tabular loiula printed In ordinary type have rivets at 6 inches pitch. 

'OirolR's supporting tabulai* loads printed in italics require a closer pitch of rivets. See page 54. 

Safe working stress = 75 tons per square liit'h, equ.*il to a factor of safety of 4. Ends of girrlers slxnply supported 


Rivets 3-in. 
diameter. 


S2-g\ 77-5 72-0 68'9 62 0 56'4 
80-6\s0-4 75-j\70-4(J6-S6S-e 56-361 
!)‘2-SHi-r,78-(h2-iG7-6\6S-i59-656-350-7^-\ 




REDPATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 

■ 

B 

riBl 

Composed of 

KH 

Area 

in 

square 

iuches. 

Maxi- 

mum 

Moment 

of 

Inertia. 
X— X 

Maxi- 

mum 

Modulus 

tsF 

Safe Distributed 
Load on 

1 foot Span for 

Deflection 
Coeffident. 
X— X 


Ba 


Hi 

Section. 

X— X 

Qirder. 

1 in. Plate 
Width. 

18x7 

16x2i 

426 

1241 

9506 

826*6 

4133 

229*5 

■000815 

II 

•1 x2j 

3981 

1161 

8592 

763-7 

381S 

206*0 

*000833 

II 

II X 2 

371i 

■IikOH 

7718 

701-6 

3508 

182*5 

*000852 

II 

M X 1 J 

3441 

1001 

6883 

640-3 

3201 

169-0 

•000872 

II 

M X li 

317 

921 

6085 

679-6 

2898 

136*0 

•000893 


I. xli 

290 

841 

5325 

519-5 

2597 

1130 

*000914 

11 

II X 1 

262i 

76 1 

4601 

460*1 

2300 

90*0 

•000937 

11 

11 X i 

249 

72 1 

4252 

480-6 

2153 

79*0 

•000949 

II 

II X 1 

235^ 

681 

3912 

401*3 

2006 

67*5 

*000961 

II 

n X 1 

222 

64 1 

3581 

8720 

1860 

56*5 

•000974 

II 

II X i 

208i 

601 

3258 

343-0 

1715 

45*0 

•000987 

16x6 

14x2 

317 

92*4 

6322 

532-2 

2661 

162*5 

•000937 

11 

I. xii 

293 

85‘4 

4719 

484-0 

2420 

141*5 

•000961 

It 

II x ii 

269 

78-4 

4145 

436-4 

2182 

121*0 

•000987 

II 

II xli 

2451 

71*4 

3602 

389-4 

1947 

100*5 

•001013 

II 

II X 1 

2211 

64*4 

3086 

S42’9 

1714 

80*5 

•001041 

11 

II X J 

2091 

60-9 

2839 

319-9 

1599 

70*0 

•001066 

I, 

II X 1 

198 

67-4 

2599 

297*0 

1485 

60*0 

•001071 

II 

II X 1 

186 

63-9 

2366 

274-3 

1371 

60*0 

■001087 

II 

II X i 

174 

60-4 

2139 

251-6 

1258 

40*0 

001108 

15x6 

14x2 

311 

90-6 

4711 

495*9 

2479 

1525 

*000987 

II 

II X 1} 

287 

83*6 

4167 

450*5 

2252 

133*0 

*001013 

' H 

II X 

2631 

76*6 

3652 

405-7 

2028 

113*6 

•001041 

•1 

1. Xlj 

2391 

69*6 

3164 

361-6 

1808 

94 '5 

*101071 

II 

II X 1 

2151 

62*6 

2704 

318-1 

1590 

76*6 

*001103 

•1 

M X J 

204 

59 *1 

2484 

296-5 

1482 

66*0 

•001119 

II 

II X ? 

192 

55*6 

2270 

275-1 

1375 

56*5 * 

•001136 

i| 

II X 1 

180 

52 *1 

2062 

253*8 

1269 

47*0 

•001151 

II 

II X i 

168 

48*6 

1861 

282-7 

1163 

37*5 

•001172 


In iBoh tke w«lEbt per foot given la the mlnlmn 
tiila imut be allowed. See page 7. 

Let 0 8B deSeotlon, K s deSeotloa ooeOeleut, end L a 


e thet oen be roUod, end e roUlng mergla of 8^ per eenh ever 
apMi in foot, then d s K X lA 


Vbr fall ex^enetloBa of teblea, aee notea oommencing pm lOS. 
|lor,fonnnui, explenetiana of properttea, Sc., aee ftrt Iv. 

III J , ■ I 
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BEDPATH, BROWN & CO., LIMITED. 



COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 


Reference 




SPANS IN FEET. 


iviarK. 

inches. 

10 

12 

14 

16 

18 

20 

22 

24, 

26 

28 

30 

32 

34 

36 

188B 

18 

X 

12 

Rivets *}-in. 



79-S 

7J-5 

00 '5 

u]-}\r,7-o 

S3-:7 

49 '9 

46 '9 

44‘S 

18GB 

17A 

X 

II 

diameter. 

SSlt 

7S'2 

70 ‘4 

04-0 

58 '7 

54'l\50‘3 

40 '9 

44-0 

41*4 

S§i 

184B 

17 

X 

II 


101 

<57-.^ 

70 '4 

07’0 

on 

55 •<> 

50 0 

47 043 -7 

40-7 

38*2 

35*9 

:W-9 

18315 

lo;^ 

X 

,, 

ll:i 


SO’S 

70'7 

OH'S 

56*5 

51*4 

471 

43*5 

40*4 

:i7-7 

35*3 

33*2 

31*4 

182B 

Kii 

X 

,, 

WS 

S0‘0 

7/rii 

04 '0 

57*7 

51*9 

47-2 

43*3 

1()*0 

371i34*C 

32 5 

30*5 

•28-8 

181B 

B)i 

X 



70 '0 

67*7 

59 '2 

52M) 

47-4 

43 ‘1 

39*5 

.36 *5 33 *8 31 *6 

20 6 

27-9 

26*3 

180B 

16 

X 


85*8 

71*4 

61 *2 

53-6 

47*6 

42*9 

39*0 

35*7 

33 *030 *628 *6 

26*8 

25 2 

23 8 

179B 

lOi’ 

X 

II 

70*7 

f33tl|54*8 

17 9 

42-6 

38*3 

31*9 

31*9 

24-5 

27-4 

25*6 

■JTo 

22 5 


172B 

18 

X 

14 











70 '5 

71'7 

07-5 

r,3-r 

170B 

m 

X 

II 

Rivets 3 -in. 





SO'l 

74'S 

09'4 

05 '0 

61 ‘2 

57'8 

16SB 

17 

X 

II 


diameter. 




85' 1 

78’0 

72-0 

66'9 

62'4 

58'2 

55' 1 

5S’0 

166B 

16J 

X 

II 





o:ro 

S3 -3 

75-7 

09 '4 

04'J 

59 '5 

55 '5 

52' 0 

‘190 

46*2 

1646 

16 

X 

H 



104 

Sl'fl 

7S'l 

06 '5 

00 '9 

56*2 

52*2 

48-7 

45*7 

43 0 

40*6 

163B 

15? 

X 



U3 

97'3\85'1 

7 5 '7 

6S’J 

61-9 

56*8 

52*4 

48*6 

45*4 

4?6 

401 


162B 

15 

X 


IJG 

105- 

O0'2 

7S'9 

701 

631' 

57*4 

52*6 

48*5 

4.5 1 

42*1 

39*4 

37 1 


ICIB 


X 

,, 

110 

OO'O 

83*l|72-7 

64 -6 

581 

52*8 

48*4 

44*7 

41*5 

m-H 

36*3 

34*2 


160B 

15 

X 

M 

lUO 188 -7 

76’0jG6‘5 

59 1 

53*2 

48*4 

44*3 

40 <1 

38*0:35*5 

33*3 

31*3 


15!IB 

14^ 

X 


!)6-7i80'5 

69 0'fi0-4 

53-7 

48-3 

43*9 

40*3 

37*2 

.34*5 

32*2 

30*2 



148B 

17 

X 

14 

Rivets 3 -ill. 



80 '3 

73 0 

07'9 

03' 1 

58 ‘9 

55 '2 

51'9 

49'1 

146B 

m 

y 

II 


uiaineter. 


S7-I 

7S‘4 

7l".i 

05 '3 

GO'S 

50-0 

52'2 

49 '0 

46 -i' 

43-5 

144B 

16“ 

X 

" 1 



07’2 

S5’l 

\75'6 

68'0 

61 '9 

50 '7 

53'4 

48*6 

45*4 

42*5 

400 

37-8 

14»a 

15? 

> 



105 

SO -9 

7S'7 

09 '0 

6S’9 

57'i 

52*5 

4S-4 

45*0 

42*0 

39*3 

37 0 


142B 

151 

y 

II 

115 

9G'5\ST7 

72’4 

64%i 

57*9 

52*6 

48*2 

44*5 

41*3 

38*6 

36*2 

34*0 


14 IB 

-15} 



105 

S8-(R75-5 

66-0 

58-7 

52*8 

48-0 

44 0 

40-6 

37-7 

35*2 

33*0 

31*1 


HOB 

^15 

y 


05 '0 

79*7 

68-3 

59-7 

53*l| 

47*8 

43*5 

39 8 

36*8 

.34*1 

31 *9 

29*9 

28*1 


imiB 

14? 


" 

85*7 

71-3 

L 

6M 

.5,3 G 

47*s5 

42*8 

38*9 

1 

! 

35*7 

«2*9 

sod 

2S-5 

20*7 


- 


I'lilitilai to ri(;ht of full I'lin pnidticR deflin tioii grt-'atoi Lliuii l/ 2 i 6 Ui of an iiu-h pel foot of Aitan 

OirdtU!) su|)i>c>rtin(r labiilai IcmcIs to left of dotted clKS’-uft re(|uire stiflt-ners to prevtuil web bin kliiig. 

(Iirdius :>u]i|wi img tabuUi loadn printed in oidliiary tyiie lia\e riveti at 6 inrbes plteh 
(iirderK nuprKirting t.ibiilai loads ]>i iiited in italicfl re<iuirc a closer pitch of rivets. Bee page S'!. 

Bate work mg hLi cm -^7 5 per Hciunre iiirh, etjiial to a factor of safety of 4. Ends of girders simply supiiorted. 
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REDPATH, BROWN 


LIMITED, 


COMPOUND GIRDERS. ^ 

X — 

Composition an^ Propeitiet. ^ 



Safe Distributed 
Load on 
1 foot Span for 


Deflection 
Coefficient. 
X— X 


001103 

D01119 


■001172 

■001190 
















REDPATH, BROWN A CO., LIMITED. 


r COMPOUND QIRDER8. 

I 

D 

I Safe Distribulteiil Loads, in Tons. 



XAlmlar hNute to right of full zigxag line produce deflection greeter than l/2dth of an Inch per flwt of span. 
Girders supporting tabulai loads to left of dotted zi|mr line requite stitreners to prevent web buckling. 

Gliders supporting tabular loads printed in ordluaiy type have rivets at 6 Inches pitch. 

Girders supporting tabular loads printed In italics require a closer pitch of rivets, flee page 5S. 

Safe working stress =r 7'5 tons per square Inch, equal to a factor of safety of 4, Ends of glrdeca slai^y snpportM. 
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KBDPATH, BBOWN A 00.. LIMITED. 


COMPOUND QIRDERS. 

Compowtiott amPPropertiea. 




123 0 

1 

•001172 

107 0 

•001210 

91*5 

•001260 

76 0 

•001293 

60*5 

■001339 

52-5 

•001364 

45-0 

1 001389 

37-5 

•001415 

30 0 

•001442 

22-5 

•001471 

91 ‘5 

•001250 

76 0 

• U 01293 

60*5 

•001339 

52*6 

•001364 

45 0 

•001369 

37*6 

•001415 

30 0 

•001442 

22*5 

•001471 

91-5 

•001250 

760 

•001293 

60*6 

•001339 

62*5 

•001364 

460 

•001389 

37 *5 ‘ 

•001415 

30 0 

•001442 

225 

■001471 


In each oim tlM welcht jxir foot givon !■ tli* minluiuu tiut can be rolled, and a rolling marglii of ti per oent, omr 
title mvet be aUowed. Beei>««e7. 

Let d at delleotton, K s deflection eoefflcleut, and L s span in feec« then d a K x lA 
Wor toll aulenatioiia of Ublee, eae notea commenolng page 106. 

Vor igmm, axplauatio&s of propertlea, ho., aee fart 1 V. 
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KEDPATH, BROWN * CO., LIMITED. 



10 X 6 14 X IJ 229)1 66-7 1607 247*8 1236 76*6 -001442 

„ X li 205i f.9-7 1.356 216*9 1084 6:1-6 -001500 

„ n X 1 1814 62-7 1124 1 87*3 936 50-5 -001563 

,, .. X J 170 49-2 1015 172*7 863 44-0 001596 

.. n X i 158 45-7 910 1 58-3 791 37'3 -001630 

„ .. X I 146 42-2 810 144-0 720 31-5 001667 

„ >1 X 4 134 .38-7 714 1 29-9 649 25-0 -001704 

.. .. X i 122 35-2 623 llB-9 579 18-6 001744 

10 X 6 12 X 14 185 .53-6 l‘286 197-9 989 76-6 -001442 

.. X 14 1644 47-6 1076 1 72-1 860 63-6 -001500 

„ „ X I 144 41-6 881 146-8 734 60-6 001563 

« .. X J 134 .38-6 790 134*4 672 44 0 -001696 

M X 3 1234 3.56 702 122*1 610 37*6 -001630 

.. X i 1134 32-6 618 109-9 549 31-5 -001667 

ri ri X 4 103.1 29 6 638 97*8 489 25 0 *001704 

» .. X I 93“ 26-6 461 86*8 429 18*6 *001744 

8x6 14 X 14 2154 62-5 1040 1 89*1 946 82 0 001704 

„ „ X 13 1914 55-5 861 164*0 820 51 0 -001786 

„ X 1 1674 48-5 698 1 39-7 698 40-5 -001876 

n .1 X 3 156 4.'?0 O-iS 127-8 639 35-5 001923 

.. X I 144 41-5 551 116-1 680 30 0 -001974 

.. .. X 6 132 38-0 483 104'6 5‘22 26 0 *002027 

I, » X 4 120 ;)4 5 419 93-1 466 200 *002083 

I. <■ X i 108 310 358 81-8 409 16-0 *002143 

8 x 5 12 X 1 140 40-4 576 116*0 675 40-5 '001876 

1. .1x3 130 37-4 512 1 05-0 625 35-3 -001923 

.. .1 X # 1194 34-4 452 95-1 475 30 0. *001974 

.. .. X § 1094 31-4 395 85-3 426 ‘25 0 -00-2027 

■I I. X 4 994 28 4 .341 76-7 378 ‘20 0 -002083 

.. M X 3 89 25-4 289 66-2 331 15-0 002143 


In euta cut ttu welffht p<>r toot ctTfo It the aliilmiiiu thnt con be roUed. end n rolUng mazrji otf| perceat. neer 
thto innet be ellowed. Bee pege 7. 

Let d B defleotton. K b defieotlon eoelBotolit, end L b epnu In toet. tbeh d b K x V. 

Pbr toll en p le n n tto ne of tnblee, eee notee eoBmenelnt pege 108, 

FertonnnltoexplAnetlAuef pwpenttoe, Ao., eeefnrt iV. 
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REDPATH, BROWN & CO., LIMITED. 



Reference 

Mark. 


Rivets I' in. 
diameter. 



354 

322 


301 3:5 

295 

309 

'i 

208 

370 332 

:Vj5 266 

241 

359 314 

279 251 

228 

338 1295 

263 236 

215 

317 277 

246 222 

202 

296 259 

230 207 

188 


25 X 24 
24 Jx n 
24 X „ 
23Jx .. 
23 X M 

22i-x M 
22 X 

21ix „ 

214 X M 

21 Jx 
21 . . 


Rivets I'ln. 
diameter. 

hdr ^36 
258 m '215 
333 292 \250 hss 212 10/f 
298 Wl 232 209 190 174 
281 1240 218 197 179 1C4 
264 231 205 184 168 154 
246 216 192 172 157 144 
229 ‘2r)l 17S 160 146 134 


297 

278 

202 

248 

22$ 

296 277 

259 

m 

230 

207 

275 257 

240 

226 

214 

192 

253 236 

221 

208 

197 

177 

232 210 

203 

191 

180 

162 

211 197 

185 

173 

164 

147 

IflO 177 

160 

156 

147 

133 

179 1C7 

157 

148 

139 

125 

169 158 

148 

139 

131 

118 

158 148 

139 

1.30 

123 

111 

148 138 

130 

122 

115 

104 

240 


212 

200 

180 

238 223 

209 

190 

185 

167 

220 200 

193 

181 

171 

154 

202 189 

177 

107 

157 

142 

m 172 

101 

152 

143 

129 

167 156 

146 

137 

130 

117 

149 139 

131 

123 

116 

104 

141 131 

123 

116 

100 

98-3 

132 123 

115 

108 

102 

92*3 

123 U5 

108 

101 

95-8 

86-3 

115 107 

100 

94-4 

89-2 80-2 


Tabular loadM to right of full zi^xAg line produce deBoction greater tliau l/26tli of an inch per foot of span. 

Girdera eupportlng tabular looda to left of dotted zigzag line require siiffenere to prevent web buckling. 

Girders supporting tabular loads printed in ordinary type have rlvcta at 6 inches pitch 

Girders supporting taVmlur loads printed In italics require a closer pitch of rivets, flee page 56 

Safe working atress = ^^S tons per square inch, equal to a factor of safety of 4 Ends td gilders simply supported. 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND QIRDER8. 

- • I 

Composition and Properties. ^ 


Composed of 


Plates, each 


Flange to 


form. 

24 X 7 i 

24 X 2i 

It 

II X 2J 

II 

II X 2 

II 

II X If 

II 

II X ] i 

II 

11 X li 

II 

II X i 

11 

11 X J 

II 

II X f 

II 

•• X g 

It 

II X i 

20 X 7h 

24 X 2^ 

II 

II X 2^ 

II 

.1X2 

II 

K X 1 } 

II 

II X 1 ^ 

II 

.1 X U 

II 

II X 1 

M 

II X X 

II 

II X f 

II 

II X J 

II 

II X i 


Maxi- 

mum 

Moment 

Maxi- 

mum 

Modulus 

Safe Distributed 
Load on 

1 foot Span for 

OI 

Inertia. 
X— X 

or 

1 Section. 

X— x 

Oirder. 

1 in, Plate 
Width. 


1 



25848 

1782-7 

8913 

303*5 

23658 

1660-2 

8301 

272-5 

21545 

1538-9 

7694 

2420 

19505 

1418*6 

7092 

21 10 

17539 

1299-0 

6495 

180-5 

15643 

1180-7 

5903 

150-5 

13818 

1062-9 

5314 

120 0 

12932 

1004-5 

5022 

105 0 

12062 

946-1 

4730 

90 0 

11210 

887-9 

4439 

75 0 

10374 

829-9 

4149 

60 0 

17979 

1438-3 

7191 

2i54 0 

16356 

1335-2 

6676 

2*280 

14799 

1233-2 

6166 

202 0 

13305 

1132-3 

5661 

176-5 

11873 

1032-4 

5162 

151 0 

10502 

933-5 

4607 

125-5 

9191 

835-6 

4178 

1000 

8557 

786-9 

3934 

87-3 

7938 1 

738-4 

3692 

750. 

7:i33 

690-2 

3451 

62-5 

6742 

642-1 

3210 

50 0 


Coefficient. 

X— X 


•000646 

•000658 

•000669 

•000681 

■000694 

•000707 

•000721 

•000728 

•000735 

•000742 

•000750 

000750 

•000765 

•000781 

•000797 

•000815 

•000833 

•000852 

•000862 

■000872 

■000880 

•000893 


111 each case the aelifht per foot glren la the inlnlnium that can Iw rolled, and a rolling inaigin ot 2| par cent, over 
tlila muat be allowed. ^ page 7. 

Let d B deflection, E. = dofleutlon ooefflcient, and L ss apan in feei:, then d b K X lA 
For full explanations of tables, see notes commencing page 108. 

For tormuha, eaplauatlons of properties, ftc., see Fart IV. 


2 * 
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REDPATH, BROWN & CO., LIMITED. 



COMPOUND GIRDERS. 

Safe DistributSd Loads, in Tons. 


Beference 


SPANS IN FEET. 



^biilai* lofid.M i<i right uf full zigzag iino {Iroduce defleutioii gimtor than I/SSth of an inch per foot of apan. 
Oilers anppoitliig lalmlor IohiIh to lt>ft of dotted zigzag line nK|uire ztlflunera tit prevent web buckling. 

Girdera nupiioitiiig tabular load* priiitcil in ordinary type bavo rivetn at 6 iiicbee pitch. 

GIMera zuppoi ting tabular |ioad<i printed in italics tequiin a dozer pitch of rivets. Saa page 57 

Safe working streaa =s 7*5 tons per square lnd», equal to a factor of safety of 4. Bade of flrdeiwaiuiply supported. 














IlSi 


KEDPATH, BROWN 


LIMITED. 


COMPOUND GIRDERS. 

Composition anX Properties; 



In each «Me tlie weight per foot giren l« the mlnlmvm that cut be rolled, and n rolUng mwtf a of 2^ per oettt. over 
■the allowed. ^pHP7. 

0 as: defleotion, K ss deflection eoefllolent, and L » ipan In feel, 1^ d b X X lA 
full euluiotiona of tablea, aee notea eommonolnt page 108. 
formnlB, ezpfamatlona of propertlae, te., aee Fart IV. 
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REDPATH, BROWN 


LIMITED. 


COMPOUND GIRDERS. 

Composition ad8 Properties. 




Composed of 

Weight 

Area 

Maxi- 

mum 

Maxi- 
_ mum 

Safe Distributed 
Load on 

1 f Aob Rnan f nr 

Deflection 



per 






Ooeffleient. 

TJipae 
Steel Joists. 

Flange to 
form. 

in lbs. 

inches. 

Inertiii. 

X--X 

Section. 

X— X 

Girder. 

1 in. Plate 
Width. 

X— X 

12 X 6a 

20 X 2 


127*6 

446' 

557-6 

2788 

123*0 

•001172 

M 

«• X If 

403i 

117-6 

391 

505*4 

2527 

107*0 

•001210 

II 

n X 1 ^ 

369^ 

107*6 

3406 

454*1 

2270 

91*6 

•001250 

II 

II X 

335.^ 

97-6 

2037 

405*1 

2025 

760 

•001293 

II 

II X 1 

SOU 

87-6 

248.3 

354*7 

1773 

60*5 

•001339 

II 

II X J 


»2(i 

2271 

330*4 

1652 

52*5 

•001364 

II 

II X 1 

2074 

77*6 

2067 

806*3 

1531 

45*0 

•001389 

II 

•1 X 1 

250i^ 

72-6 

1871 

282*4 

1412 

37*5 

•001415 

If 

II X ^ 

233i 

67*6 

1682 

258*8 

1294 

.w-o 

•001442 

II 

II X 1 

216i 

62*6 

1500 

235*3 

1176 

22*5 

•001471 

12 X 

20 X U 

3391, 

98*8 

3248 

433*1 

2105 

91*5 

001250 

It 

II X li 

305i 

88*8 

2779 

383*3 1 

1916 

76*0 

001293 

11 

fl X 1 

27U 1 

78*8 

2324 1 

332*1 

1660 

60 5 

•001339 

II 

•1 X J 

254^ 1 

73 -S 

2113 j 

307*4 

1537 

52 5 

•001364 

If 

a| 1 

II X f 

237 i ! 

68-8 

lb JO ; 

282*8 i 

1 1414 

45*0 

•001389 

II 

,1 X 1 1 

220i 1 

63-8 

J7I3 1 

258*6 i 

i 1293 

37-6 

•001415 

» j 

II X i 

203i 

6S 8 

1524 

234*4 i 

i 1172 

30*0 

•001442 

1 

II 

II X 1 

186^ 

53-8 

1342 

210*5 ; 

1 1052 

22*5 

•001471 

12 X 6 

18 X li 

283 

82*2 

2700 

361*2 

; 1806 

91*6 

•001260 

II 

II X l| 1 

2524 

73-2 

2293 ! 

316*3 

1581 

76*0 

•001293 

11 

1. X 1 

222 

64-2 

1891 

270*1 

1350 

60*5 

•001339 

II 

II X J 

2064 

59*7 

1703 

247*8 

1239 

1 52*5 

•001364 

If 

I. X 1 I 

19U 

55 *2 

1523 

225*6 

1128 

450 

•001389 

It 

II X 1 

176“ 

50-7 

1340 

203*6 

1018 

! 37-5 

•001415 

If 

II X ^ 

161 

46*2 

1181 

181*7 

908 

30-0 

•001442 

II 

II X i 

1464 

41*7 

1020 

160*0 

800 

22*6 

•001471 


In Mcli ca«6 tbe w^bt per foot given is the uifniimiiu that can be rolled, and » roUiiig luarglxi of 2) per ceat. o 
this muat be allowed. %ce itagu 7. 

Lot d sa defleotlon, K as tlellection ooefBciont, and L s epan in feet, tben 0 s K X L^. 

For full explanatione of tablM, aee uotea oommenoing pagu 108. 

For fonDUiie, explanations of propertif», Ac., we Pari IV, 
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REDPATH, BROWN A CO., LIMITED. 




COMPOUND QIRDERa. 

Com|k 08 ition and Properties. 



CompoBed of 


Three 
ISteelJoists. 


jplates, each] 
Flange to 
form. 


Weight 

C 

in IbK. 


Area 

in 

square 

inches. 


Maxi- 

mum 

Moment 

of 

Inertiai 

x—x 


Maxi- 
mum 
Modulus 
of 
Seetlon. 
x~x 


Safe Distributed 
Load on 

1 foot Span for 

Deflection 

Coefficient. 

x—x 

Girder. 

1 in. Plate 
Width. 

1778 

76*5 

•001442 

1563 

63*5 

•001500 

1354 

60*5 

‘001563 

1251 

44 0 

‘001596 

1149 

37*5 

•001630 

1048 

31-5 

•001667 

949 

25 0 

•001704 

850 

18-5 

•001744 

1484 

76 -.5 

•001442 

1291 

63 T) 

•001500 

1101 

50*5 

001563 

1008 

44*0 

•001596 

915 

37*5 

•001630 

824 

31*5 

•001667 

7:43 

25-0 

*001704 

643 

18-5 

•001744 

i;455 

62-0 

•001704 

1178 

1 51 0 

•001785 

1007 

40 5 

1 *001875 

923 

1 35*6 

•001923 

840 

30-0 

•001974 

758 

25 0 

•002027 

678 

200 

-002083 

599 

15 0 

•002143 

862 

40-5 

•001875 

787 

:45*5 

•001923 

713 

30 0 

•001974 

640 

25*0 

•002027 

577 

20 0 

00-2083 

496 

15 0 

•002143 


10 X 6 


10 X 5 


8x6 


8x6 


20 


18 


20 X 1 


w 


II X 1 

II X 

II X 

M X I 

II X 

II X 

18 X 1 

II X J 

II X J 

.1 X ft 

II X i 

X ft 


265^ 
248^ 
231i 
21 4^ 
I97i 
180 i 

277 

246i 

216 

200ft 

186 i 

170 

166 

139ft 

312ft 

278J 

244 ft 

227ft 

210ft 

193ft 

176J 

I69ft 

210 

195 

179ft 

164 

U9 

133ft 


97-0 
87-0 
77*0 
720 
67*0 
020 
57 0 
52*0 

80*4 

71-4 

02-4 

67*9 

53*4 

48*9 

44*4 

39*9 

90*8 

80*8 

70*8 

06*8 

60*8 

55*8 

60*8 

45*8 

60*7 

56*2 

61*7 

47*2 

42*7 

38*2 


2311 

1954 

1625 

1470 

1322 

1180 

1044 

914 

1930 

1614 

1322 

1184 

1053 

927 

807 

692 

1491 

12:18 

1007 

9fK) 

798 

702 

610 

524 

862 

767 

677 

592 

511 

434 


855‘6 

812-7 

270 - 8 
250-8 
229-9 
209*7 
189-8 
170-1 

296-9 

258-2 

220*3 

201-6 

183 - 1 
164-8 
146-7 
128-7 

271 - 1 
235-7 
201-4 

184 - 6 
168-0 
151-7 
135-6 
119-8 

172-5 

157-5 

142-6 

128-0 

118-5 

99-3 


In each osm the weight per loot glTWi le the mlnlmuui that can lie rolled, and a rolling margin of 2| per oent. over 
Uils must be allowed. Bee page 7. 

Let d ae deflection, K « deflection coefllolent. and L ss span In fcpt, then d x K x L*. 

For full wralanatlons of tablea, see notee oommencing page 106. 

For formula, explanations of properties, Ac., see Part tV. 















EEDPATH, BROWN dc 00., LIMITED. 



COMPOUND QIRDER8. 


Minimum Spans in Fi%t for 


various Rivet Pitches. 

• 




Straight 

Pitch, 


St'iggered nr Itoeled 
Pitch. 



Minimum Spans 
for Rivet Pitcl 

in Feet 
lesof 

8-in. 

4-in. 

e-in. 


P « 3", 4", or 6" 

The tables on this and the two fol- 
lowing pages give the nearest pitch of 
rivets in even inches which should be 
adopted if the girders, pages 20 to 29, 
are used to support the full safe distri- 
buted tabular loads in italics. 

Extmple : — ^Required rivet pitch for 
girder 274 A, page 20, to support tabular 
load of 98 tons on a span of 32 feet. 

Answer : — See girder 274A in this 
table, which gives 4 in. as the required 
pitch, the minimum span being 29 '1 feet. 


296A 29 xl2 
294A 28i X 
292A 28 X M 
290A 27ix 
288A 27 X „ 
286A 26ix .. 
284A 26 X .. 
283A 25{x M 
282A 25ix .. 
281 A 25lx 
280A 25 X i« 


Rivets 2-iii. diam. 


25 xl2 

24-4 

24^ X .1 

21*8 

24 X II 

19'3 

23ix II 

16-4 

23 X II 

140 

22.^ X II 

11*4 

22 X II 

8*7 

21$ X r. 

7-4 

21ix II 

6*1 

21|x .. 

4-8 

21 X 1. 

3*6 


Rivets {-in. diam. 



For safe loads and properties of these girders, see pjiges 20 and 2L 
For full explanations of tables, see notes commencing page 106. 
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BEDPATH, BROWN A 


LIMITED. 


T, 



COMPOUND GIRDERS. 

Minimum Spans in Feet for 
various Rivet Pitches. 



For aafo loads and properties of these girders, see pages 22 to 26. 
For full explanations of tables, see notes commencing page ICS, 
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REDPATH, BROWN A CO., LIMITED. 


II 


I 



COMPOUND GIRDERS. 

Minimum Spans in Feet for 
various Rivet Pitches. 


Refeiv 

ence 

Mark. 

Size, 

D X B 
inches. 

Minimum Spans in Feet 
for Rivet Pitches of 

8-in. 

4-in. 

6-in. 

132A 

16 xlO 

21-7 

28*9 

43*4 

130A 

15ix .. 

18-9 

25*2 

37*8 

128A 

15 X .. 

16*1 

21*4 

32*1 

126A 

U^x „ 

13*2 

17*0 

26*3 

124A 

14 X „ 

10*2 

13*6 

20*5 

123A 

13} X 

8*8 

11*7 

17*5 

122A 

13^x „ 

7*3 

9*7 

14*6 

121A 

13} X .. 

5*8 

7*8 

11-6 

120A 

13 X ft 

4*4 

6*8 

8*7 

119A 

12} x .. 

3*0 

4*0 1 

5*9 


Rivetfl }“iii (liam. 


108A 

115 xlOl 

16 *5 I 

22*0 1 

33*0 

106A 

lUx 

M 

13*6 1 

18*1 I 

27*2 

104A 

14 X 

II 

10*6 

14*1 1 

21*2 

103A 

13} X 

II 

91 

12*2 

18*2 

102A 

13ix 

li 

7*6 

10*2 

15*2 

lOlA 

13} X 

• 1 

6*1 

8*2 

12*2 

lOOA 

13 X 

II 

4*7 

6*2 

9*3 

99A 

;12|x 

II 

3*2 

4*3 

6*4 


EivetB f-in. diam. 


88A 

15 x 

9 

15*3 

20*4 

30*6 

86A 

141 X 

II 

12*7 

16*9 

25*3 

84A 

14 X 

II 

10*0 

13-3 

19*9 

83A 

13} X 

II 

8*6 

11*5 

17*2 

82A 

131 X 

II 

7*3 

9-7 

14*5 

81A 

13} X 

II 

5*9 

7*8 

11*7 

80A 

13 x 

II 

4*5 

6*0 

9*0 

79A 

12|x 

II 

31 

4*2 

6*2 


Bivets f-in. diam. 


Minimum Spans in Veet 


Refer- 

ence 

Mark. 

Size, 

D X B 
inches. 

for Rivet Pitches of 

8-ln. 

4-ln. 

6-in. 

68A 

13 

X 

10 

16*3 

21*8 

32*6 

66A 

12i 

X 

II 

13*4 

17*9 

26*8 

64A 

12 

X 

II 

10*4 

13*9 

20*8 

63A 

11} 

X 

II 

9*1 

12*1 

18*1 

62A 

Hi 

X 

M 

7*6 

10*1 

15*2 

61A 

11} 

X 

II 

61 

8*2 

12*2 

60A 

11 

X 

II 

4*6 

6*2 

9*2 

59A 

10} 

X 

u 

3*2 

4*3 

6*4 

4SA 

13 

X 

9 

15*1 

20*2 

30*2 

46A 

121 

X 

II 

12*6 

16*7 

25*1 

44A 

12 

X 

II 

9*9 

13*2 

19*8 

43A 

11} 

X 

II 

8*6 

11*4 

17*2 

42A 

111 

X 

II 

7*2 

9*6 

14*4 

41A 

11} 

X 

It 

5*9 

7*8 

11*7 

40A 

11 

X 

II 

4*5 

6*0 

9*0 

39A 

10} 

X 

M 

3*2 

4*2 

6*3 

28A 

11 

X 

10 

16*3 

21*7 

32*6 

26A 

101 

X 

II 

13*6 

18*1 

27 1 

24A 

10 

X 

II 

10*7 

14 .• 

21*4 

23A 

9} 

X 

II 

9*3 

12 

18*5 

22A 

01 

X 

M 

7*8 

10 4 

15*6 

21A 

H 

X 

II 

G-4 

8*5 

12*7 

20A 

9 

X 

II 

4*9 

6*5 

9*7 

19A 

8} 

X 

II 

3*4 

4*5 

6*8 

14A 

10 

X 

9 

9*8 

13*0 

19*6 

13A 

9} 

X 

II 

8*5 

11*3 

17*0 

12A 

91 

X 

II 

7*2 

9*6 

14*3 

llA 

9} 

X 

II 

6*8 

7*8 

11*7 

lOA 

9 

X 

V 

4*5 

GO 

9*0 

9A 

8} 

X 

II 

3*2 

4*2 

6*3 


Rivets }-in. diam. 


For safe loads and properties of these girders, see pages 26 to 29. 
For full explanations of tables, see notes commencing page 106. 




REDPATH, BROWN & 


LIMITED. 



COMPOUND GIRDERS. 

Minimum Spans in Feet for 
▼arioiis Rivet Pitches. 


MiDimum Spans in Feet 
for Rivet Pitches of 


o o 





Straight 

Pitch. 


StaiEgererl or Reeled 
Pitch. 


! 8*', 4^ or 6". 


The tables on this and the two follow- 
iiig pages give the nearest pitch of 
rivets in even inches which should be 
adopted if the girders, pages 30 to 39, 
are used to support the full safe 
distributed tabular loads in itahos. 

Example : — Required rivet pitch for 
eirder 288B, page 30, to support tabular 
of 2^*6 tons on a span of 18 feet. 

Antnoer : — See girder 288B in this 
table, which gi\eB 3 ins. as the required 
pitoh, the minimum span being 16*5 
feet 


27 X n 

16*5 

26ix 

13 1 

26 X M 

9*8 

25} X H 

8*2 

25^ X M 

25| X ft 

6*6 

5*1 

25 X II 

37 


Rivets }’in. diam. 


25 xl6 

30*2 

24^ X .1 

26*9 

24 X II 

23*6 

23^ X II 

199 

23 X I. 

16*7 

22ix 1. 
22 X M 

13*4 

10*1 

21} X II 

8*4 

2l4x „ 

6*8 

21. ix „ 

5*3 

21 X 

3*8 



Rivets l-in. diam. 


For safe loads and properties of these girders, see pages SO and SI* 
For fail ttS]ilaiiationa of tables, see notes commencing page 106. 




































REDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

Minimum Spans in Feet for 
various Rivet Pitches. 


Size. 

D X B 

Minimum .Sp<ans in Feet 
for Uivet Pitches of 

inches. 

84n. 

4-in. 

O'in. 

16 xI4 

28*6 

,38*2 

r »7 *2 ; 

15} X 

24*7 

32*9 

49-3 1 

15 X II 

20*8 

27*7 

41 *5 

14} X .1 

16*8 

22*5 

33*7 

14 X II 

12*9 

17*1 

25*7 

13f X 1, 

10*9 

14*5 

21*8 

13} X 1. 

8*9 

11*9 

17*8 

13} X ,1 

7*0 

9*4 

14*0 

13 'X II 

6*1 

6*9 

10*3 

12| X II 

3*4 

4*5 

6*7 


Minimum Spans in Feet 
for Rivet Pitches of 


Bivets |<in. diam. 


15 xl4 

21*6 

28*8 

14} X „ 

17*6 

23*6 

14 X II 

13*5 

18*1 

13|x I. 

11*5 

15*4 

13} X .1 

9*6 

12*7 

13} X 

7*6 

10*0 

13 X II 

5*6 

7*5 

12ix II 

3*7 

6*0 


Rivets f-in. diam. 

15 xl2 19*1 21 

Uix M 15-7 2( 

14 X 12-1 n 

13|x 10*4 i; 

13^ X n 8-6 1] 

13i> .. 6*9 i 

13 X n 5 *2 e 

12ix II 3*5 • ^ 

Rivets l-in. diam. 


, 13 X 14 

1*2^ X M 
12'' X „ 
Il4^x M 

WhX M 

nix M 

IL X M 
10} X M 
113 xl2 
I 12i X ,, 

: 12 X ,1 
llix 
llix n 
11} X M 
11 X It 

10} X M 
11 xl4 

10} X II 
10 X II 

9}x II 
9}x II 
9} X II 
9 X .1 
8|x II 
10 xl2 
92 X ,1 
9.Jx I, 
9} X II 
9 X II 
8|x II 




Bivets }*in. diam. 


For safe loads and properties of these girders, see pages S6 to 89. 
For fall explanations of tables, see notes commencing pa|;e 108. 









REDPATH, BROWN CO., LIMITED. 



COMPOUND GIRDERS. 

Minimum Spans in Feet for 
▼arious ]^ivet Pitches, 



o o _o_ o 


P = S", 4'', or <r. 

The tablee on this and the two fol- 
having pages give the ueareHt i^tch of 
rivets in even inches, spaced as shown 
on sketch, which should be adopted if 
the girders, pages 40 to 49, are used 
to support the full safe distributed 
tabular loads in italics. 

Exanvf^e : — Required rivet pitch for 
girder 2040, page 40, to support tabular 
load of 298 tons on a span of 14 feet. 

Answer : — See girder 264C in this 
table, which gives 4 ins. as the required 
pitch, the minimum span being 13*4 



For safe loads and properties of these girders, see pages 40 and 41. 
For full explanations of tables, tee notes commencing page 106. 









REDPATH, BROWN k CO., LIMITED. 



COMPOUND GIRDERS. 

D Minimum Spans in Feet for 
various Rivet Pitches. 



22ix M 

22 X ii 

21ix .. 
21 x .. 
20Jx u 

20 X .. 

19{x 
19|x u 
19ix 

19 X It 

Rivet 

20 x21 
19ix n 
19 X n 

18^ X M 

18 X II 
I7fx n 

174 X H 
17Jx ,1 
I 17 X n 

Rivt* 

19 x21 

I 84 X II 

18 X II 

174 X I. 

17 X II 
161 X .1 
I 64 X i» 
164 X I. 
16 X II 




Refer- 

Size, 

D X B 

ence 

Mark. 

inches. 


Minimum Spans in Feat 



18 x20 27*1 

17i X ,1 23*4 

17 X 19*6 

31 

3 

2 

1660 

I6jxi, 15*8 

2 

1640 

16 X 1 , 12-9 

1 

1630 

lof X 1 , 10-2 

1, 

1020 

15^ X II 8*3 

1 

1610 

15| X II 6*5 


1600 

15 X „ 4*7 


1590 

14|xm 3*1 



Rivets }-in. diam. 

1480 

17 x20 20 f) 

*> 

HOC 

lOJx M 16-7 

2 

144C i 

16 X .. 13-4 

1 

143C 

15? X „ 10-9 

i 

1420 

l*)';^ X II 8*9 

1 

1410 

15i X II 7*1 


1400 

15 X ,1 5*2 


1390 

14} X 1 . 3*5 



Rivets }-ln. diam. 


1 ^ 





















REDPATH, BROWN 


LIMITED. 



COMPOUND QIRDER8. 

i 

D Minimum Spans in Feet for 
▼arious^vet Pitches. 


1320 

16 x20 

26-9 

35*9 

53*8 

1300 

15.^ X II 

23 3 

31*0 

46*5 

1280 

15 x II 

19*5 

26*0 

39*0 

1360 

14ix 1, 

15*8 

21*1 

31*6 

124C 

14 X 1. 

12-0 

16-0 

24*0 

1230 

13|x 1 . 

10-2 

13-6 

20*3 

1220 

13^ X It 

8*3 

11*1 

16*6 

1210 

13ix .1 

65 

8*7 

13*0 

1200 

13 X II 

4*8 

6*4 

9*5 

1190 

12$ X 

3*1 

4*1 

6*2 


Rivets f ill. diam. 


1080 

15 x20 

20 3 

27*1 

40*6 

lOGC 

14|x 11 

16-6 

22*1 

33*1 

10«3 

14 X 1. 

12*7 

17*0 

25*4 

1030 

13|x 1 . 

10*8 

14*4 

21*6 

1020 

13^ x II 

8*9 

11*9 

17*8 

1010 

13i X 1. 

7*0 

9*3 

14*0 

lOOO 

13 X II 

5*2 

6*9 

10*4 

990 

12} X II 

3*5 

4*6 

6*9 


Rivets }-in. diam. 


880 

15 xl8 

19*1 

25*6 

38*2 

860 

Uix II 

15*7 

•20*9 

31*4 

840 

14 X II 

12*2 

16*2 

*24*3 

830 

13| X 1. 

10*4 

13*8 

20*8 

820 

13^ X II 

8*6 

11*6 

17*2 

810 

13ix .1 

6*9 

9*2 

13*7 

800 

13 X 11 

6*2 

6*9 

10*3 

790 

12ix II 

3*5 

4*6 

6*9 


Rivets }-ln. diam. 



Minimum Spans In Feet 
for EUvet Pitchea of 


13 x20 30*1 


480 

13 X 

460 

12ix 

440 

12 X 

430 

llfx 

420 

iHx 

410 

llix 


I 10| X n 

11 x20 

10^ X II 
10 X II 

9f X II 
9^x M 
9ix II 
9 X II 

8f X II 

10 xl8 
9ix II 
9^x II 
9ix II 

0 X, II 

8{x II 
Biveta 


4- in. 

0-In. 

26*8 

40*2 

21*8 

32*8 

16*8 

26*2 

14*3 

21*6 

11*8 

17*7 

9*4 

14*0 

6*9 

10*4 

4*6 

6*9 

25*3 

37*9 


3 *5 I 4 
20*4 2ri 

16*8 

13*1 Vi 

11*2 1^ 

9*3 IS 

7*4 i 

5*6 *; 

3*8 I 

12*0 li 

10*3 U 

8*6 11 

6*9 { 

5*2 ( 

3*6 

i-iu. diam. 


For safe loads and propertiM of these girders, see pages 46 to 4a 
For full explanaiionB of tables, see notes eommendng page 108. 













BEDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 


• 

Minimum Spans in Feet for 

Fnrions Rivet, Pitches. 




o o|L o o 


9 i 


Siratiiht Stacptored or Reeled 

Pitch. Pitch. 

P - r, 4* or 


The tables on this page give the 
nearest pitch of rivets in even inches 
which should be adopted if the girders, 
pages 74-75, are used to support the full 
safe distributed tabular loads in italics. 

Exam'ple : — Required rivet pitch for 
girder 15K, page 74, to support tabular 
load of 51*7 tons on a span of 10 feet. 

Ansttj&r: — See girder 16E in this table, 
which gives 4 ins. as. the required pitch, 
the minimum span beipg 9*9 feet. 


Refer- 

ence 

Slse. 

D X B 

Minimum Spans in Feet 
for Rivet Pitches of 

Mark. 

inches. 

S-in. 

4-in. 

e-in. 

29E 

16^ X 16 

12-5 

16*7 

25 0 

2SE 

16^ X .. 

lOT 

13*4 

20*1 

27E 

16 X II 

7*7 

10*2 

15*3 

26E 

16^ X 12 

8*7 

11*5 

17*3 

25E 

16i X .1 

6*9 

9*2 

13*8 

24E 

16 X II 

6*2 

6*9 

10*3 

23 B 

13^ X 16 

13*7 

18*2 

27*3 1 

22E 

134 X 1. 

10*5 

14*0 

21*0 

21E 

13 X 11 

8*1 

10*7 

16*1 

20E 

134 X 

7*3 

9*7 

14*5 

19E 

13 X M 

6*6 

7*4 ! 

11*0 

18E 

114x16 

13*1 

17*5 

26*2 

17K 

i 114 X » 

10*7 

14*2 

21*3 

16K 

11 X .1 

8*2 

11*0 

16*4 

ir>K 

114x12 

7'4 

9*9 

14*8 

14E 

11 X II 

5*7 

7-5 

11*3 

13E 

104x16 

13*2 

17*6 

26*3 

12E 

104 X 

10*8 

14*3 

21*5 

HE 

10 X II 

8*3 

11*1 

16*6 

lOR 

104 X 12 

7T) 

1 10*0 

15*0 

9E 

10 X II 

5*8 

1 7*7 

11*6 

8E 

94x16 

10*8 

14*5 

21*7 

7E 

9 X II 

8*4 

11*2 

16*8 

6E 

94x12 

7*6 

10*1 

15*2 

5E 

9 X II 

6*9 

7*8 

11*7 

4E 1 

84x161 

10*9 

14*6 

21*8 

3E 

8 X II 1 

8*6 

11-4 

17*0 

2E 

84x12 

7-7 

10*2 

15*4 

1 1£ 

8 X II 

5*9 

7*9 

11*8 


Rivets |-in. dkvm. 


For sate loads and properties of these girders, see pages 74 and 76. 
For full explanations of tables, see notes commencing page 108. 





BEDPATH, BROWN 


LIMITED. 



Composed of 


Plates, 
Steel eacb 
Joisfe(s). Flange 

to form. 



COMPOUND QIRDBR& 

Arranged in Descending brder of 
Carrji^ Capacity. 


Composed of 

— Weight 

Plates, per 

Steel each foot . 

Joist(8). Flange inlbe. In foot 

to form. tons. 


In this table the single, doable, and tri^ Joist-compound girders are brought together and 
arranged in descending order of strength, ^e method of selection of a suitable girder for any 
system of loading is as follows 

Oslcolate Biazimum Bending Moment in foot tons. See Part 1 V. 

Befer to column headed Maximum Moment of Resistance, foot tons.** 

Any girder of which the Maximum Moment of Resistance is not less than the oalonlated 
Bending Moment will hare sufficient carrying capacity. 

Safe working stress » 7*5 tons per square inch. 

Note deflection, web-buckling, and riTet.pitch limitations. 

For safe loads and properties these girders, see pages 70 to 49. 

For full ezidanatlonB of tables, tee notes commencing page 108. 


«o 




























EBDPATH, BROWN 


LIMITED. 


COMPOUND GIRDERS. 

Amuigej io Deacewfing Order of 
Carrying C^Mcity. 


Compowd of 



In this table the Bingle, double, and triple Joist-compound girders are brought together and 
airang^ In desoendi: g order of strength. The method of selection of a snicaue gitm for any 
system of loading is as follows 

Calculate Maximum Bending Moment In foot tona See Part lY. 

Refer to ooliimn headed*** Maximum Moment of Resistance, foot tons.** 

Any girder of which the Maximum Moment of Resistance is not less than the ealcnlated 
Bending Mommit trill hare sufficient carrying capacity. 

Safe working stress >■ 7'6 tons per square inch. / 

Note deflection, web-buckling, and rivet-pitch limitattons. 

Tor safe loads and properties of these girders, see pages 20 to 49. 

For fall explanations of tables, see notes commencing page 108. 
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REDPATH, BROWN A CO., LIMITED. 



Plates. 
Steel each 
Joisl(e). Flange 


1 24x7i 

2 15x6 

1 18x7 

3 16x6 

3 15x6 

2 16x6 

3 12 X 6& 

2 18x7 

2 20 x 7J 

3 14x6a 

3 15x5 

1 24x7i 

2 14x6a 

3 15x6 

1 20x7i 

3 16x6 

2 15x6 

3 12x6a 

2 18x7 

1 18x7 

3 14x6a 

3 14 X 66 

2 16x6 

2 12x6a 

1 24x7i 


12x1 
14xl{ 
12 y l| 
21 X I 
21 X i 
14x1^ 
20xU 
16 X I 
16x i 
20x1 
18xl| 
I2x I 
14x11 

21 X { 

12xl| 

21 X 1 

14x1} 
20 X l| 
16x I 
12x14 
20x 2 
20x1 
14x12 
14x2 
12x 2 


20x12 
21 X I 
21x } 
14x6a I 14x1} 
16 X g 
14x6a I 20x { 
18x1 
20x I 
10x2 
14xli 
16 X 4 
12x1 
12x g 
20x1} 
20x1 
14x1} 
14x]| 
12xl| 
21 x } 
16x } 
14x1 


14 x 6a 20 X f 


14 x 66 20x 


1 

20x7i 

1 

24x7i 



In this table the single, doable, and triple joist-oompoond girders are bronght together and 
arranged in decoding order of strength, 'rhe method of selection of a suitame girder for any 
systern of loaning is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IT. 

Refer to column headed '* Maximum Moment of Resistance, foot tons.*' 

Any rirder of which the Maximum Moment of Uesiblanoe is not less than the calculated 
Bending Moment will have sufficient carrying capacity. 

Safe working stress == 7*5 tons per square inch. 

Note deflection, web-bnckling, and riret pitch limitations. 

For safe loads and properties of these girders, see pages 80 to 49. 

For full explanations of tables, see notes commendng page 106. 















OS ko ts 


RBDPATH, BROWN & CO., LIMITED. 


COMPOUND GIRDERS. 

Arrang^cfi in Descending Order of 
Carrying Capacity. 



CompoMd of 

Plates. 
Steel each 

Joiat(s)L Flange 

to form. 


1 Composed of 

1 

2 

8 

steel 

JoisL(s). 

Plates, 
each 
Flange 
to form. 

2 

15x6 

14 X 

i 

2 

14 X 6a 

14 X 

1 

1 

16x6 

10 X 


3 

14 X 6a 

20 > 


3 

15x5 

18 X 

f 

1 

14 X Grt 

10 X 


3 

12x65 

20 X 

! 

3 

!2x6a 

20x 

i 

2 

15 > 5 

12 X 

li 

2 

12 X 6ci 

14 X 

H 

1 

20x7i 

]2x 

1 

3 

14x65 

20x 

i 

1 

18x7 

12 X 

i 

2 

15x6 

14 V 

( 

2 

16x6 

14 X 

1 

2 

14x6a 

14 X 

i 

2 

14x66 

14 X 

1 

1 

16x6 

10 X 

H 

3 

8x6 

20x 

H 

3 

10x6 

20x 

1 

3 

12x5 

18 X 

1 

1 

12x6o 

10 X 

2 

2 

12x66 

14x 

H 

3 

12 X 6a 

20 X 

h 

3 

12x66 

20 x 

& 


Maximum 
Weight Moment 
per of Besist- 
foot ance 
in lbs. in fk)ot 
tons. 


Maximum 
Weight Moment j 
per of Reeist* 
foot ance 
in lbs. in foot 
tons. 


208*2 
207*7 
207*5 
206*6 
204*4 
202*9 
199*9 
199*5 
198*8 
197*7 
197*0 
196*9 
195*9 
195 4 
195*2 
194*8 
192*5 
192*1 
191*4 
191*4 
190*7 
188*9 
188*0 
185*6 
185*6 


In this table the single, double, and triple joistrcompound girders are brought together and 
arranged in descending order of strength. The method of selection of a suitable gfirder for any 
system of loodhig Is a.s follows 

Oalculate Maximum Boniling Moment in foot tons. See Part lY. 

Refer to column headedT" Maximum Moment of Resistance, foot tons.* 

Any girder of irltich the Maximum Moment of Resistance is not less than the calenlated 
Bending Monieut will Imre sufficient carrying capacity. 

Safe working stress « 7*6 tons per square inch. 

Note deflection, web-buckling, and rlret-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 49. 

For full explanations of tables, see notes commencing page 108. 



^BEDPATH, BROWN & 00., LIMITED. 



COMPOUND QIRDEH&r 

Arranged in Descending Drder of 
CarryiQiBr Capacity. 


Gmqposed of 


Platei, 

Steel each 
Joist(E). Flange 

to form. 



Composed of 


Plates, 
Steel each 
Joi8t(s). Flange 

to form. 




In this table the single, doable, and triple joist-compound girders are brought together and 
arranged in descending order of strength. The method of selection of a suitable girder for any 
system of loading is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IV. 

Refer to column headed " Bfaximum Moment of Resistance, foot tons.” 

Any girder of wliich the Maximum Moment of Resistance is not less than the ealculated 
Bending Moment u ill hare sufficient carrying capacity. 

Safe working stress « 7*5 tons per square inch. 

Note deflection, web-buckling, and rlTet-pIteh limitations. 

For safe loads and properties of these girders, see pages 20 to 40. 

For full explanations of tables, see notes commencing page 108. 
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REDPATH, BROWN & CO., LIMITED, 


COMPOUND GIRDERS. 

Artuigti in Descending Order of 
Carrying Ctjpacity. 


Composed of 


Steel 

Plates, 

each 

JoiBt(s). 

Flange 


to form. 


18x i 


2004 

20x1 

2444 


14 xU 215* 


10 xU 14U 


20x J 
18x { 

2274 

1854 

ISx 4 
12x1 

161 

148 

10 X IJ 
10x1 

1314 

1164 


Composed of 


Plates, 

Steel each 
JoisKs). Flange 

to form. 


12x66 
12x6a 
12x5 
14x6a 
10x6 
8x5 
10x5 
15x5 
15x6 
14 X 66 
10x6 
10x6 
8x6 
15x5 
16x6 
12x5 
10x5 
8x6 


14 X 66 
12x66 
12x5 
12x6a 
12 X 6rt 

10x6 
14 X 6a 


14) 

14x i 
9) 

10 
14 
18 
12 
12 
10 
14 

20 X ^ 
10x14 
20x f 

9 

10 : 

12 
18 
14 


lOx g 
14 X 4 
18x 8 
14x 8 
10x1 
14x S 
lOx 8 



In this table the single, doable, and triple joist-compound gfrden are brought together 
sad arranged in descending order of strength. The method of selection of a suitable glr&r for 
any system of loading is as follows 

Oalcnlate BSaximnm Ben^ng Moment in foot tons. See Part IV . 

Refer to column headed " Maximum Moment of Resistance, foot tons.** 

Any rirder of which the Maximum Moment of Resistanca is not less than the calculated 
Bending Alpment wlU hare sufficient carrying capacity. 

Safe working BtressB7'6 tons per square inch. 

Note deflecUon, web-buckling, and riTet-pltch limltatioaB. 

For safe loads and properties of these girders, see pages 20 to 40. 

For full esplanatioDB of tables, see notes commencing page 108. 
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T 


HEDPATH, 



BROWN A CO., LIMITED. 



COMPOUND GIRDERS 

Arranged in Descending ‘Order of 
Carryi^ Capacity. 


t 


Composed of 

Weight 
per 
foot 
in lbs. 

Maximum 
Moment 
of Resist- 
ance 
in foot 
tons. 

Composed of 

Weight 

Cl 

in lbs. 

Maximum 
Moment 
of Resist- 
ance 
in foot 
tons. 

1 

2 

8 

Steel 

Joist<s). 

Plates, 
each 
Flange 
to form. 

1 

2 

8 

Steel 

JoiHt(s). 

Plates, 
each 
Flange 
to form. 

a 

8x5 

18x i 

195 

98*4 

2 

10x5 

12x g 

134 

84*0 

1 

15x6 

lOx 1 

104 

96-9 

1 

12x6a 

lOx 1 

107J 

82*6 

2 

15x5 

12x 1 

117 

95-9 

1 

14x66 

lOx g 

91 

82*4 

1 

15x5 

9x i 

98 

95-4 

1 

8x6 

lOxli 

1394 

82*3 

3 

8x6 

20x i 

1934 

94*8 

2 

10x6 

14 x i 

134 

81*2 

1 

12x5 

9xli 

111 

94-5 

3 

10x5 

18x g 

1394 

80*4 

1 

12x66 

10x1 

114^ 

94*4 

3 

8x5 

18x t 

164 

80*0 

2 

12x5 

12x I 

127i 

94*0 

2 

8x6 

14x i 

156 

79*9 

1 

16x6 

10 x i 

984 

93*6 

1 

14x6a 

10 X i 

934 

79*6 

1 

14x66 

10 X £ 

994 

92*1 

1 

12x5 

9x1 

954 

78*9 

2 

10x5 

12x1 

144 

91*7 

1 

12x66 

10 X f 

974 

77-7 

3 

10x5 

18 X i 

155 

91*7 

1 

10x5 

9xlJ 

109 

77-6 

1 

10x6 

lOxlJ 

1294 

91*6 

1 

10x6 

10x1 

1124 

77*6 

1 

12 X 6a 

lOx i 

116 

90 8 

1 

15x5 

Ox g 

824 

76*9 

1 

10x5 

9x14 

124^ 

90*6 

2 

10x5 

12 X £ 

1234 

76*3 

2 

10x6 

14x i 

146 

90*0 

2 

12x5 

12 X 4 

1074 

75*7 

2 

12x66 

14x g 

126 

89*6 

3 

8x6 

20x g 

1594 

74*9 

1 

14x6a 

lOx g 

102 

89*1 

1 

12x6a 

lOx 1 

99 

74*5 

3 

8x5 

18 X 1 

1794 

89 1 

1 

14 X 66 

lOx 4 

824 

72*9 

2 

8x6 

14x1 

1674 

87-3 

2 

8x6 

]4x £ 

144 

72*6 

1 

15x6 

lOx i 

954 

86*8 

2 

10x6 

14 X 1 

122 

72*4 

1 

15x5 

9x { 

904 

86*1 

2 

8x5 

12x1 

140 

71*9 

1 

12x66 

lOx i 

106 

86*1 

1 

12x5 

9x i 

88 

71*4 

2 

12x5 

12x g 

1174 

84*8 

3 

8x5 

18 X i 

149 

70*9 

3 

8x6 

20x i 

1764 

84*7 

1 

10x6 

lOx i 

104 

70*5 


In this table the single, double, and triple ioist-eoinpound girders are broiisht together 
and arranged hi descending order of streiigLh. The method of selection of a suitaiile girder for 
any system of loading is as follows 

Calculate Maximum Bending Moment in foot tons. See Part IV. 

Refer to column headed ** Maximum Moment of Re-sistance, foot tons.” 

Any girder of which the Maximum Moment of Resistance is not less than the calculated 
Bending Moment will have sufficient carrying capacity. 

Safe working stress s 7 ‘5 tons per square inch. 

Note deflection, web-buckling, and rivet-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 40. 

For full explanations of tables, see notes commencing page 108. 










REDPATH, BROWN 


LIMITED. 


COMPOUND GIRDERS. 

Arranged in Descending Order of 
Carrying Capacity. 


Composed of 

Weight 

, Plates, per 

u Steel each foot 
t Joi8t(s). Flange in lbs 



1 8x6 

1 14x6a 

1 12 X 6b 

2 10x5 

1 15x5 

2 12x5 

1 12x6a 

2 8x5 

2 8x6 

1 10x5 

1 12x5 

1 10x6 

1 14x66 

3 8x5 

1 12x66 

2 10x5 

2 8x5 

1 8x6 

1 10x5 

1 15x5 

1 12 X 6a 

2 8x6 

1 10x6 

1 12x5 

2 10x5 


lOxli 
lOx ^ 
lOx § 
12x g 
9x ^ 
12x I 
lOx i 
12x i 
14x t 
9x1 
9x S 
lOx f 
lOx ^ 
IBx ^ 
lOx i 

12 X ^ 

12 X I 

10x1 
9x 5 
9x § 
lOx i 

Mx i 

10 X § 
9x g 
12x g 


ri| Composed of 

1 

o 

3 

Steel 

Joist(a). 

Plates, 
each 
Flange 
to form. 

2 

8x5 

12 X 

g 

1 

12x66 

10 X 

g 

1 

8x6 

10 X 


1 

10 X 5 

9x 

1 

1 

8x5 

9x 

1 

2 

8x6 

J4x 

§ 

1 

10x6 

lOx 

i 

1 

12x5 

9x 

h 

1 

bx6 

10 X 


2 

8x5 

12 X 


1 

10x6 

9x 

g 

1 

8x5 

9x 

i 

1 

10x6 

lOx 

g 

1 

8x6 

]0x 

g 

1 

12x5 

9x 

g 

2 

8x5 

12 X 

g 

1 

8x6 

9x 

1 

1 

10x6 

9x 


1 

8x6 

10 X 


1 

8x6 

9x 

i 

1 

10x5 

9x 

g 

1 

8x6 

lOx 

g 

1 

8x5 

Ox 


1 

8x5 

9x 

g 


Maximum 
Weight Momeut 
per of Resist- 
foot ance 
in lbs. In foot 
tons. 


In this table the single, double, and triple joist-compound girders are brought together and 
arranged in descending order of strength. The method of seJection of a suitable girder for any 
system of londiii;' is as followM ' 

Calculate Maximum Beading Moment in foot tons. See Part IV. 

Refer to column headed Maximum Moment of Re.siatance, foot tons.'* 

Any girder of which the Maximum Moment of Resistance is not less than the calcnlated 
Bending Moment will have sufficient carrying capacity. 

Safe working stress » ?'5 tons per square inch. 

Note deflection, web-buckliug, and rivet-pitch limitations. 

For safe loads and properties of these girders, see pages 20 to 40. 

For full explanations of tables, see notes commencing page 108. 


REDPATH, BROWN & CO., LIMITED. 



— If 

1 COMPOUND GIIV>ER8. 

i> 

1 Safe'Distribut^d Loads, in Tons. 

cA 

-Ill ! 


Beference 

Schi! 


SPANS IN FEET. 




Tabular loads to right of full zigzag line will produce deflection greater than l/26th of an 
inch per foot of span. 

Girders supporting full tabular loads to left of dotted zigzag line require stiffeners to 
prevent web buckling. 

Safe working stress => 7*5 tons per square inch, equal to a factor of safety of 4. Ends of 
girders simply supported. 











EBDPATH, BROWN A CO., LIMITED. 


COMPOUND GIRDERS. 

Composition and Properties. 




X — - 


X 


Composed of 


One 
Steel Joist. 


One 

Flange 

Plate. 


Weight 
per 
loot 
in lbs. 


Area 

in 

square 

inches. 


Maxi- 

mum 

Moment 

of 

Inertia. 
X— X 


Maxi- 
mum 
Modulus 
of 
Seetion. 

X— X 


Safe Distributed 
Load on 
1 Foot Span for 


Girder. 


|l in. Plate! 
width. 


Deflection 
Coefflclent. 
X— X 


16x6 

II 

16x6 

II 

15x5 

II 

14x6a 

14x66 

12x6a 

12x66 

II 

II 

12x5 

ft 

10x6 

10x5 

II 

II 

8x6 

II 

8x6 


12 

11 

12 

II 

10 

II 

II 

12 

II 

12 

n 

12 
II 

12 

II 

II 

10 

II 

II 

12 

II 

10 

II 

II 

12 

11 

10 


86 

81 

64 ^ 

60 ^ 

56 
84 
79 
73 
68 
81 
76 
71 
06 
60i 
64i 
50 ^ 
46 
69 
64 
52i 
48 ^ 
44 
62 

57 
50i 
46 ^ 
42 


25*7 
24-2 
24*8 
23*3 
18-6 
17'3 
161 
24-3 
22*8 
21 0 
19*5 
23*4 
21-9 
20-4 
18*9 
17-4 
15-7 
14-4 
13-2 
19*9 
18 '4 
151 
13*8 
12*6 
17*8 
16*3 
14*5 
13-2 
12*0 


1058 

997 

918 

865 

657 

617 

572 

784 

740 

678 

638 

560 

527 

491 

461 

428 

358 

335 

310 

334 

313 

241 

225 

208 

186 

174 

151 

141 

129 


101*5 

99*2 

93*2 

91*1 

64*9 

63*4 

61*6 

84*7 

82*2 

70*5 

69*1 

69*8 

68*4 

58*9 

57*6 

56*3 

42*0 

41*0 

39*9 

47*6 

46*6 

33*5 

32*7 

31*8 

32*0 

31*3 

25*7 

251 

24*4 


507 

496 

466 

455 

324 

317 

308 

423 

411 

352 

345 

349 

342 

294 

288 

281 

210 

205 

199 

238 

233 

167 

163 

159 

160 
156 
128 
125 
122 


10*4 

9*6 

9*4 

8-7 

8*3 

7*8 

7*0 

8*6 

7*6 

7*1 

6*8 

7*1 

6*7 

5*9 

5*6 

6-2 

5*2 

51 

4*7 

4*9 

4*6 

4*2 

4*1 

3*8 

3-3 

3*2 

3*2 

3*1 

2*9 


*000900 

*000934 

*000951 

*000987 

*000926 

*000964 

•001009 

•001012 

*001042 

•000974 

•001016 

*001168 

•001217 

•001126 

•001172 

•001234 

•001100 

•001147 

•001207 

•001338 

•001395 

•001301 

•001360 

•001432 

•001611 

•001685 

•001600 

*001672 

•001766 


In each ease the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 21 per cent, over this must be allowed. See page 7. 

Let B B deflection, E s deflection coefficient, and L a epan in feet, then fl * K x IP. 

For full explanations of tables, see notes commencing page 108. 

For formulm, explanations of properties, Ac., see Part IV. 












REDPATH, BROWN & CO., LIMITED. 



STEEL CHANNELS. 

« 

Safe Distributed Loads, in Tons. 


Refer- Size, 
ence D x B 

Mark. inches. 


SPANS IN FKET. 



BSC27 *15 X 4 62-841 •9|3i'4l25*lj20*9 l7-9jir>-7 13 9 12 511-4 10-51 9-(> 9-0 8-4j 7 

BSC26 12x4 45-4 30-3!22-718'2!15-1 iso'll -3 10-1 91 8-2 7 -g| 7*0^ 6-5 


BSC25 *l 2 x^ 39-7 26‘5|l5-e- 15-91.3-2 11 -3 9-9 8 


BSC24 *12x3i .33-0220jl6-5pS-211-0 9-4 82 7*3 G’O 0-0| 5-5 51 4 
BSC23 11x4 ;18-725'810-415T> 129 11-0 9-7 8'0 7-7 7 0 


BSC22 llx3i .33-822 5 10-9 13 i) 11-3 90 8-4 7 

BSC21 10 x 4 32-721-8 16-3 13 1 10-9 9-3 8-1 7 

BSC20 *10x3i -29-r) 19-6 14-7 11-8 9 8 8-4 7 4 0 
BSC19 *10x3J 25-617 1 12-810-3 8-5 7 3 6-4 5 
BSC18 9x4 28-218-814-1 11-3 9-4 80 70 6 

BSC17 *9x3^ 24-416-312-2 9 8 8 1 7 0 6 1 5 


BSC16 *9x3J 22-214-8'll-l 89 7-4 6.3 5-5 4-91 4-» 40 
BSC15 9x3 18-112-0 9-0 7-2 60 5-2 45 4-4 36 3-3 


1 9-1 8-2 7-6 7-0 0-.') 
8 7-9 7-2 (!-6 C-1 5-7 


-5 6-7 6-1 5-6 5-2 
’2 0'5 5 ’9 5*4 
■5 5*9 5*3 1*9 
■7 5*1 4*t) 4*3 
2 50 5*1 


4 4*9 4*4 



BSC14 8 x 4 23 1 15-4 11-6 9*2 7 7 6*6 5*8 5 1 4*7 


Tabular loads to right of zigzag line will produce deflection greater than l/26th of an 
inch per foot of span. 

I.iet ds: deflection in inches, K= deflection coefficient, and L=span in feet, then 
Safe working stress =7*6 tons per square inch, equal to a factor of safety of 4. Knds of 
channels simply supported. 
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REDPATH, BROWN & CO., LIMITED, 



In each case the weight per foot given is the minimum that can be rolleu, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

Sections marked (*) are in our stocks. 

For full explanation of tables, see notes commencing page lOS. 

For formulee, explanations of properties, Ac., see Paxt IV. 
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REDPATH, BROWN A CO., LIMITED. 



Rtfer- Size, 
ence D x B 

Mark. inches. 


BSC13 *8 x^ 
BSC12 8 
BSCll 8 x2.J 
BSCIO *7 y H 


STEEL CHANMEL8. 

Safe Distributed Loads, in Tons. 


SPANS IN FBET. 


3 4 5 6 


i:i 

T T 


‘26fil9}»ll.'5!l.l3'3ll ll00 8-8 80 72 6-6 Cfl .'iO 44 4( 

I I 

‘22-2 lC-7jt3 3:11 1 9-.'> 8 3 7-4 0-7 G O r)-.> 4 8 42 3'7 3-; 

I ' 

17112 810-3j 8-.> 7 .3 6-4 5-7 3 1 4 0 4-3 3-7 3 2 2 8 21 
2121.j-912-710-6 91 79 70 6 4 3-8 3-3 4-3 40 3-5 


BSC 9 7 3 17-9 13-4 10-7 80 77j 6-7 3 9 3-4 40 4 3 SO 3-.3 3 0 

BSC 8 6 .-3i 16-5 12'3 9 9 8 2 7 o! 6 2 6-3 40 4 3 4-1 30 31 

BSC 7 *6 x3 14-3 10-8 8-7 7 2 6 2 5-4 4 8 4 -3 3 9 3 6 31 2 7 

BSC 6 *6 x3 13-3 10 0 8 0 6 7 5-7 5 0 4 4 40 30 3-3 20 2-5 

BSC 5 6 x21 15 610-4 70 6-3 5-2 4 -5 3 -9 3 -5 31 20 20 22 1-9 

BSC 4 *5 x2i 12-1 8-1 6-1 4-9 4 0 3-5 3 0 2-7 2 4 22 2 0 

BSC 3 M x2 7-1 40 30 2-9 24 20 10 lO 1-4 

BSC 2 3ix2 5-3 3-3 20 21 10 1-5 1-3 12 

BSC 1 *3 xl} 3-3 22 10 1-3 1 1 OO 


BSC 7 *6 X 3 
BSC 6 *6 x3 


Tabular loads to right of zigzag line will produce deflection greater than l/20th of an inch 
per foot of span. 

Let 5=sdeflection in inches. K=deflection coefficient, and i^-span in feet, then $=KxL3. 
Safe working stress =“7*5 tons per square inch, equal to a factor of safety of 4. Ends of 
channels simply supported. 


9 

10 

J 8*8 

8-() 

^ 7*4 

0*7 

1 5-7 

5*1 

♦ 7-0 

0*4 

5*9 

5*4 

> r)*5 

4*0 

t 4*8 

4*3 

i 4*4 

4*0 

► 3*5 

3*1 

27 

" 

2*4 

1*0 

1*4 

1*2 

0 
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^ 

REDPATH, BROWN & CO., 

LIMITED. 


Y 

STEEb CHANNELS. 

X 

Dimensioiis and Properties. 


Y 


Weight Area 
square 


Standard 

Thicknesses. 


Moments of 
Inertia. 


Maxi- 

mum 

Modulus 

of 


n V? n *“ 1 raoauius 

iucW square Maxi- Mini- of 

in lbs. inches. Web. Flange mum. | mum. | Section. 

x-x 



Deflection 
Goeflicient. 
X— X 


8x3i I 22-72 I 6*682 



86 

5-27 I i’5^9 


-525 63-7 I 7*0 

-500 53-4 

-437 41*0 

-500 44-5 6-4 

'475 37 *6 * 4 -0 

-475 29-6 5-9 

■475 26-0 3-8 

•437 24-0 3-5 

■375 J8'7 1-8 

375 12-1 1-7 

375 5-7 0-84 

312 3*7 0-71 

312 1-9 0*29 


6*9 79-7 
3*3 66-7 
0*2 61-3 


0*7 53-7 

9*8 49-4 

8*6 43-4 

8-0 40-0 

6*2 31-3 

4*8 24-3 




-002344 

*002344 

*002344 

•002679 

•002679 

•003125 

•003125 

•003125 

•003125 

•003750 

•004687 

•005357 

*006251 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
rgin of 2^ per cent, over this must be allowed. See page 7. 


margin of per cent, over tins must be allowed. See page 7. 
Sections marked (*) are in our stocks. 

For full explanations of tables, see notes commencing page 108. 
For formulo, explanations of properties, iK,, see Part IV. 


3 * 
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REDPATH, BROWN A CO., LIMITED. 



COMPOUND GIRDERS. 

Safe Distributed Loads, in Tons. 

€• 



Tabular loads to right of full zigzag lino produce deflection greater than l/86th of an 
inch jMT foot of span. ^ 

Girders supporting tabular loads to left of dotted sigeag line require stiffeners to prevent 
web buckling. 

Girders supporting tabular loads printed in ordinary type bare rivets at 6 Inches pitch. 

Girders supporting tabular loads printed in italics require a closer pitch of riveta See Mqce 60. 

Safe working stress « 7*5 tons per square incli, equal to a factor of safety of 4. Ikids of 
girders simply supported. 
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RBDPATH, BROWN 


LIMITED. 


COMPOUND GIRDERS 

CompositioD and Properties. 


Composed of 

Weight 

Two Plates, P"* 
Steel each Flange , 
Channels. to form. '**"* 




Safe Distributed 
Load on 
1 foot Span for 


1 in. Plate 
width. 


Deflection 

Coefficient. 

X-X 


56*4 

•001136 

47-0 

•001151 

37-5 

•001172 

56-4 

•001136 

47*0 

*001151 

37-5 

•001172 

45-2 

•001389 

37-6 

•001415 

30 0 

•001442 

37*6 

•001415 

30 0 

•001442 

37*7 

•001630 

31-4 

•001667 

25 0 

•001704 

31*4 

•001667 

25 0 

•001704 

34 0 

•001785 

28 3 

•001829 

22-6 

001875 

28*3 

•001829 

22-6 

•001875 

251 

•002027 

201 

• 00 - 20S3 

25-1 

•002027 

201 

•002083 

22*0 

•002273 

17-6 

•002344 

22 0 

•002273 

17-6 

•002344 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of per cent, over tliis must be allowed. See page 7. 

liSt S » deflection, K ^ deflection coefficient, and L » span In feet, then 5 » KxIA 
For full explanations of tables, see notes commencing on page 108. 

For fonnulsB, explanations of properties, ^c., see Part IV. 
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REDPATH, BROWN 


LIMITED, 


PLATE GIRDERS. 


« 

Composition and Properties. 

• * 

X- 

me 



Weight Area 
per I in 
foot j square 

in lbs. inches.! Inertia. jSectlonj 



1 in. Plate! 
Width. 


*000469 

000469 

•000521 

•000521 

•000586 

■000586 

•000670 

•000670 

•000447 

•000450 

•000452 

•000455 

•000457 

•000493 
•000497 I 
•000500 ' 
•000503 
*000507 

•000552 I 
•000556 
•000560 
•000564 

•000568 ; 

1 

•000625 
•000630 
•000636 
•000641 
! -000647 


In each ease th« weight per foot giren ia the mintmam that ean be rolled, and a rolling margin of per oent. orer 
thla moat be allowed. See page 7. 

Whan “plate thlckneea. each flange, ** exoeedi | of an inch, two platee mag be oMcd. 

Let i tet deflecUmi, K b deflection coeflioleut, and L » apan in feet, than d m K x L*. 

For full explanations of tablee, eoe notoa oommenclng yam 108. 

For formala, oxplonatioiu of proportioe, he., ooo Fart IV. 
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REDPATH, BROWN & CO., LIMITED. 


BOX PLATE GIEDERa 


inches. 


Safe Distributed Loads, in Tons. 

* V 


SPANS IN FEET. 


14 16 18 20 22 24 26 28 SC 32 34 



Hie aboTe safe loads are based on the following assumptions 

Safe working stress « 7*6 tons per square inch» equal to a factor of safety of 4. Ends of 
rirden dimply supported. Requisite riret pitch adopted. Webs adequately stiffened. 
Efficient lateral support prorided. 

Weights per foot are for sections of girders only ; they do not Include any allowance for 
stiffeners. 
















REDPATH, BROWN & CO., LIMITED. 


BOX PLATE GIRDERS. 


e 

Composition and Properties. 

e 

X 


Composed of 




•000487 

•000494 

000497 

•000500 

•000504 

•000507 

•000544 

•000552 

•000556 

•000560 

•000564 

•000569 

•000615 

•000625 

•000631 

•000636 

•000641 

•000647 


In each case the weight per foot giren is the minimum that can be rolled, and a rolling 
margin of 2^ per cent, over this must be allowed. See page 7. 

When “piate thickness, each 6ange,” exceeds ] of an inch, two plates may be used. 

Let 5 ■ deflection, K a deflection coeflScient, and L a span in feet, then fl a k x 1^. 

For full explanations of tables, see notes commencing page 106. 

For formula, explanations of propertieB, dsc., see Part lY. 
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REDPATH, BROWN & CCJ., I^IMITED. 


STEEI^ EQUAL ANGLES. 

Dimensiom and Properties. 



Momenta of Inertia. 


Modulus 

of 

Seetion. 



Deflection 

Coefficient 


Axis Axis Axis xx Axis XX Axis XX 

uu ▼▼ or or or 

Max. Min. Axis TT. Axis tt. Axis tt. 


*018063 


•017268 


•022034 



In encAk cue the weight per toot given la the mlniinum that can be rolled, and a rolling margin of 2i per eeoL over 
this moflt be allowed. Bu pege 7. 

All above eeetlQDa are In our atocke. 

For full m^anatlona of tables, eu notes commencing page 108. 

For formnuB, csplauationa of properties, Ac., ew Fart IV. K X XA 

Let 0 m defUotlon In Incbee, K as deflection eoefBclent, L =s span in faat, and F m laetor of eatety, than 0 a ' ' 
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REDPATH, BROWN & CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

Long Leg Vertical. , 
Distributed BRBAKINQ Loads, in Tons. 



Note particularly that Brraki^ load values are given in this table, based on an 
ultimate stress of 30 tons per square incii, and corresponding to axis XX. 

Angles as purlins or side framing bars (usonlly bolted at each end and continuous over two 
or more spans) may be stressed safely up to 10 tons per square inch, equal to a factor of ^ety 
of S. For angles as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 
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REDPATH, BROWN A CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

, Long Leg VerticaL 
Dimensions and Properties. 


Size, 

D X B X t 
inches. 


Weight 

Area 

in 

square 

Moments of Inertia. 

Modulus 

of 

Seetion. 

in Ihs. 

inches. 

Axis 

XX. 

Axis 

uu 

Max. 

Axis 

vv 

Min. 

Axis 

XX. 



Distri- 

buted 

Breaking Deflection 
Coefficient. 

1-ft. 

Span. 


7x3ixf 24*86 7-313 35*68 37 73 3*90 8*11 162*2 *008523 j 

„ xi 20*98 6*172 30*56 32*32 3 38 6*86 137*2 *008427 

.. xi 17*00 5*000 25*10 26 G4 2*74 5*58 111*6 *008334 

6x4 xg 19*92 5-860 20 80 23*83 4*33 5*22 104*4 *009411 

„ xi 16*15 4*750 17 13 19*72 3 51 4*24 84*9 *009294 

6x3ixi 18*87 5*550 19*89 21*77 3*09 5*11 102*3 *009648 

„ xi 15*31 4*502 16 39 18*00 2*53 4*16 83*2 *009625 

.. x| 11*64 3*424 12 59 13*83 1*98 3*15 63*1 *009399 

6x3 X I 17*80 523C 18*79 19*84 2*08 4*97 99*4 *009921 

I. xi 14*46 4*252 15*50 16*44 1*68 4'05 81*0 *009792 

•• x| 11*00 3*236 12*00 12*72 1*33 8*09 61*8 *009666 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 21 per cent, over this must bo allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tableSt see notes commencing j^ge 108. 

For formulie, explanations of properties, Ac., see Part IV. 

Let d B deflection in inches, K » deflection coefficient, L = span in feet, and F b factor of 
safety, then 6 » — 














REDPATH, BROWN A CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

• Long Leg Vertical. 

Dimeanont and Properties. 


She. ’^25“ 

D X B X t 


5-236 1 

4-252 1 

11-00 I 3-2.36 


3 xj 15-67 4-609 | 1 

xj 1275 3-749 

X g 9-72 2-859 

3 xg 11-05 3-251 

x| S-45 2-485 



Modulus 

of 

Seetlon. 

Distri- 
bated ' 
Breaking 
Load on 
1-ft. 
Span. 

Deflection 

Coefficient 

! 

Axis 

XX. 

Axis 

XX. 

Axis 

XX. 



3x2ix| 6-53 1-921 r62 2-12 

n xA 6-51 1-620 1-39 1-82 


In each case * be wei(;ht per foot given is the miaimuin that can be rolled, and a rolling 
margin of 2^ per cent, nver this miut be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For formulee, explanations of propertios, Ac., see Port I V. 

Let S B deflection in inches, K » deflection coefficient, L b span in feet, and F b factor of 
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REDPATH, BROWN A CO., LIMITED. 



STEEL UNEQUAL ANGLES. 

Short Leg VerticaL , 
Distributed BREAKING Loads, in Tons. 


D X B X t 
inches. 


SPANS IN FBBT. 


3 4 5 6 7 8 9 10 11 12 13 14 15 16 



Note particularly that Breaking load values are given in this table, based on an 
ultimate stress of 30 tons per square inc^, and corresponding to axis ty. 

Angles as purlins or side framiim bars (usually belted at each end and continuous over two 
or more s|)aiis) may be stressed safely up to 10 tons per square inch, equal to a factor of safety 
of 8. For angles as beams over single spans, with ends simply supported, the factor of safety 
diould be 4. 











REDPATH, BROWN A CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

U\ 

Short Leg: Vertical. 

\ 

Dimensions and Properties. 

• 

v-^ \u 

i : 




Rfze, 

D X U X t 
inches. 



Distri' 

Modulus Breaking Deflection 
Section iioad on Coefficient. 
1-ft. 

Span. 


D03552 

*003486 

*003422 

•003147 

*003098 

■003566 

*003502 

*003438 

*004130 

*004041 

*003956 


, In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2^ per cent, over this must be allowed. See piige 7. 

All above sections are in our stocks. 


For full explanations of tables, see notes commencing page 108. 
For formulm, explanations of properties, &o., see Part TV. 


For formulm, explanations of 
Let B s deflection in inches, ] 

safety, then 8 » 


»erties, &o., see Part TV. 

deflection coefficient, L ^ span in feet, and F > factor of 





























REDPATH, BROWN & CO., LIMITED. 


STEEL UNEQUAL ANGLES. 

• Short Leg Vertical. 

Dimensions and Properties. 



Weight Area 

per in 

toot Hqunre 

in lbs. inches. 


Moments of Inertia. 


” of 
Section. 

1-ft. 

Span. 


5 x 4 xS 

17-80 

5-236 

7-01 

1 

15-84 

3-61 

2*42 

48-5 

•003242 

II X i 

14-46 

4 252 

5-83 

13-12 

! 300 

1-98 

39-6 

-003190 

M X 1 

11 00 

3-236 

4-53 

10-15 

2 34 

1 51 

1 

30-3 

-003130 

5 x 3 X g 

15-67 

4-609 

3 00 

12-38 

1-88 

1-36 

27*1 

•004239 

II X ^ 

12-75 

3 749 

1 2-51 

10-30 

1-54 

1-11 

22*2 

-004150 

.. X J 

9-72 

2-859 

1-97 

8-00 

1-21 

0 85 

■ 17-1 

004064 

4 x 3 X J 

11-05 

3 - 25 ] 

2 37 

6-06 

1-29 

ro9 

21 -7 

•004299 

II x | 

8-45 

2-485 

1-87 

4-74 

1-02 

i 

0'84 

1 

16-7 

•001206 

3 x 2 ixg 

6-53 

1-921 

1-02 

2-12 

0 52 

0*56 

11-2 

•005200 


5-61 

1-620 

. 

0-87 

1-82 

0-44 

0*48 

95 

-005132 

In each case the weight per foot given is the minimum that can bo rolled, and a rolling | 
margin of 2^ per cent, over this must be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For fonnulsB, explanations of Moperties, Ac., see Part IV. 

Let d « deflection In inches, K s deflection coefficient, L - span in feet, and F s factor of 
* . . KxIP 

safety, then — y— 
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RBDPATH, BROWN & CO., LIMITED. 



Note particularly that Breaking load values are given in this table, based on an 
ultimate stress of 30 tons per square inch, and corresponding to axis xx. 

Ttes as purlins or side framing bars (usually bolted at each end and continuous orer two 
or more spans) may be stressed safely op to 10 tons per square inch, equal to a factor of safety 
of 8. For tees as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 


na 








REDPATH, BROWN A CO., LIMITED. 


STEEL TEES. 

Table* HorizontaL 
Dimensions and Proqprties. 


Size, 

B X D X t 
inches. 

Weight 

per 

foot 

Area 

in 

square 

Moment of 
Ineitia. 

Modulus 

ot 

Section. 

Distributed 
Breaki^ 
Load on 
1-ft. Span. 

Deflection 

Coefficient. 

inlba 

inches. 

Axis 

XX. 

Axis 

XX. 

Axis 

XX. 

Axis 

XX. 

6x4x 

16*22 

4*771 

6*07 

2-00 

40*0 

•012377 

6x3xi 

14*53 

4*272 

2*63 

1-14 

22*8 

*016164 

II X f 

11*08 

3*260 

2*06 

0-87 

17-4 

•016823 

5x4x i 

14*51 

4*268 

6*77 

1*96 

39*2 

•012712 

II X I 

11*07 

3-257 

4*47 

1*49 

29-8 

*012600 

6x3xi 

12*79 

3*762 

2*52 

1*11 

22-2 

•016693 

n X| 

9*78 

2-875 

1*97 

0*85 

ifo 

*016234 

4x6xi 

14*60 

4-264 

10-34 

2*98 

59*6 

•010807 

M Xf 

i 

11*06 

3-253 

_t 

7*77 

2*20 

44-0 

*010624 


In each caee the weight per foot given ia the minimiini that can be rolled, and a rolling 
mar^ of 2^ per cent, over tbia must be allowed. See piige 7. 

All above aectiona are in our stocks. 



For full explanations of tables, see notes commencing page 108. 

For formule, explanations of properties, Ac., see Part IV. 

Let $ s deflection in inches, K » deflection coeflicient, L » span in feet, and F 

safety, then S « — 


factor of 
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REDPATH, BROWN k CO., LIMITED. 



STEEL TEES. 

Table Horizontal. 

Distributed BREAKING Loads, in Tons. 



Note pahticulari.y that Brrakinq load values are p:ireii in this table, based on an 
ultimate stress of 30 tons per square incL, and corresponding to avis XX. 

Te<»s as purlins or side framing bars (usually bolted at each end and continuous over two 
or more spans) may be stressed safdy up to 10 tons per square inch, equal to a factor of safety 
of 3. For leos as beams over single spans, with ends simply supported, the factor of safety 
should be 4. 
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REDPATH, BROWN & CO., LIMITED. 


STEEL TEES. 

Table* Horizontal. 
Dimensions and Prof^^rties. 




Size, 

B X D X t 
inchee. 



Distributed 

Moment of Modulus Breaking 

SocUon. U>a^on 

1-ft. Span. 


3-768 

6-40 

2-872 

4-19 

3-260 

2-37 

2-498 

1-86 

3-258 

3-64 

2-496 

2-77 

2-760 

2-17 

2-121 

1-71 

1-741 

0-96 

1197 

n. , ■ . 

0-68 


Deflection 

Coefl&clent. 


In each case the weight per foot given is the minimum that ran be rone<t, and a rolling 
margin of 2^ per cent, over this must be allowed. See page 7. 

All above sections are in our stocka 

For full explanations of tables, see notes commencing page lOS. 

For fonnuln, explanation of properties, Ac., see Part IV. 

Let 5 B deflection in inches, K s deflection coeflScient, L s span in feet, and F := factor of 
; safety, then 9 « ^ 












REDPATH, BROWN A CO.. LIMITED. 


Beference 

Mark. 

BST 

21e 

BST 

20<! 

BST 

20d 

BST 

]9e 

BST 

19d 

BST 

17e 

BST 

I7d 

1 BST 

I6e 

BST 

16d 


Slxe. 

B X D X t 
inches. 


STEEL TEES. 

Stalk Horizontal. 

Distributed BREAKING Loads, in Tons. 


SPANS IN FEBT. 


Note particulaklt that Talues are given in this table, based on an 

ultimate stress of 80 tons per square inch, and corresponding to axis tt. 

Tees as purlins or side framing bars (usnally bolted at each end and continuons over two 
or more spans) may bo stres-sed solely up to 10 tons per square inch, equal to a factor of safety 
of 3. For tees as beams over single spans, with ends simply supporM, the factor of safety 
^ould be 4. 
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RBDPATH, BROWN A CO., LIMITED. 

STEEL TEES. 

Stalk ^Horizontal y-s 

Dimenaions and Properties. 


Sise, 

B X p X t 

Weight 

Ct 

Area 

in 

square 

Moment of 
Inertia. 

Modulus 

of 

Section. 

Distributed 
Breaking 
Load on 
l‘ft. Span. 

Deflection 

Coefficient. 

inches. 

in lbs. 

inches. 

Axis 

YY. 

Axis 

VY. 

Axis 

TT. 

Axis 

TT. 

6x4x| 

16*22 

4*771 

8*62 

2-87 

57*4 

*003125 

6x3xi 

14*53 

4*272 

8*65 

2*88 

67*6 

*003125 

N x| 

11*08 

3*260 

6*39 

218 

42*6 

*003125 

6x4x} 

14*51 

4*268 

5*02 

2-01 

40*2 

*003750 

n X j 

11*07 

3*257 

3*69 

1-48 

29*6 

•003760 

6x3x} 

12*70 

3*762 

6*03 

2*01 

40*2 

•003750 

II xj 

9*78 

2*875 

3*72 

1 

1-49 

29*8 

•003760 

4x5xi 

14*50 

4*264 

2*58 

1-29 

25*8 

1 

*004688 

It xj 

11*06 

3*253 



1*89 

0-94 

18*8 

‘004688 



In eaeb cAae the weight per foot giTon is the minimum that can be rolled, and a rolling 
nargiB of 2^ per cent, over this must be allowed. See page 7. 

All abore sections are in our stocks. 

For full explanations of tables, see notes commencing page 108. 

For formuhe, explanations of properties, dcc.» see Part IV. 

liet B B ddiection in inches, & « deflection coefficient, L » span in feet, and s factor of 
•Mr, tiMD f - 1.^ 














REDPATH, BROWN & CO., LIMITED 


STEEL TEES. 

Stalk ^Horizontal. 
Dimensioni and Properties. 



siM, 

B X D X t 
inches. 

Weight 

C 

in lbs. 

Area 

in 

square 

inches. 

Moment of 
Inertia. 

1 

Modulus 

of 

Section. 

Distributed 
Breaking 
Load on 
1-ft. Span. 

Deflection 

Coefficient. 

Axis 

TV. 

Axis 

TT. 

Axis 

YT. 

Axu 

TY. 

4x4x } 

12-78 

3-758 

2-59 

1-29 

25-8 

-004688 

II x| 

3-77 

2-872 

1-90 

0*95 

19-0 

-004688 

4x3 X i 

11*08 

3*260 

2-60 

1*80 

26-0 

-004688 

M xg 

8*49 

2*498 

1-91 

0-96 

19*2 

*004688 

3g X 3^ X ^ 

11*08 

3*258 

176 

TOO 

20-0 

-006357 

n X| 

8*49 

2-496 

1-28 

0-73 

14*6 

-006357 

3 x3 x} 

9-38 

2*760 

1-12 

0-74 

14*8 

-006250 

n xg 

7*21 

2-121 

0-82 

0*54 

10-8 

*006250 

2ix2ixg 

5*92 

1-741 

0-47 

0*38 

7*6 

-007500 

II X ^ 

4-07 

1-197 

• 

0-30 

0*24 

4-8 

•007600 


In each case the weight per foot giTcn is the minimum that can be roiled, and a rolling 
largin of 2^ per cent, over this must be allowed. See page 7. 

All above sections are in our stocks. 

For full explanations of tables, see notes commencing ]^e 106. 

For formuuei, explanations of properties, Ac., see Part 1 v. 

Let 5 B deflection in inches, K » deflection coefficient, L « nan in feet, and iacuv of 
# i. XU • Kxi; » 

rfety.tiwnj— |r- 










REDPATH, BROWN & CO., LIMITED. 



STEEL JOISTS. 

Embedded in Concrete. 

Safe Distributed Loads, in Tons. 

SPANS IN FEET. 


CoNCRETs Width “C” in Inches. 


24 18 12 I 24 18 12 I 24 18 12 


10 X 5 

30 

9x4 

21 

8x6 

35 

8x5 

28 

8x4 

18 

7x4 ■ 

16 



1 29026-8241 
3 27 -7 26 024 5 
9 26 ‘3 24 ‘9 23 ( 


►•4 23-4 21 1 
• 222-7 21*1 
i-021-820-( 


22620*8 19-- 
21-5l20*218-| 
20’5|19*418-: 


1 19-9 18'2 16-4 17*4 15-9 14*3 15*614*1 12*7 
4 18 6 17*1 16*7 16-2 15 0 13*8 14*6 13*4 12*2 
B 17*3 16-2 151 15*2 14*2 13*2 13*5 12*6 1 1 *7 

1 25*624*1 22-7 22*4 21*1 19*8 19*9 18*8 17*6 
B 24-623-322 1 21 -420*4 19*4 19*0 18*1 17*2 

2 23-422-521 -6 206 19*7 18*8 18*2 17*6 16*7 

1 21-920-4 18*9 19-1 17*8 16-6 17*015*814*7 
4 20*7 19-6 18*3 18*1 17*1 16*1 16*1 16*2 14*3 
7 19-6 18*7 17*8 17*2 16*4 16*6 16*2 14*5 18*8 

D 15*8 14-3 12*9 13-8 12*5 11*2 12*211*2 10*6 

3 14*6 13-4 12-3 12*8 11 *8 10*7 11 *4 10*4 9*5 
613-512*611 *7 11 *8 11 *010*1 10*5 9*8 9*1 

2 12-9 11*7 10*5 11*3 10*2 9*110*0 9*1 8*1 
B 11-910*9 9*910-4 9*6 8*7 9*2 8*5 7*7 
D 10-8 10*1 9*4 9-5 8*8 8*2 8*4 7*8 7*3 


The aboYe safe distributed loads are for steel and concrete oomfained, and include the 
weights of both materials. 

Maximum safe working stress for steel in tension s 7*5 tons per square bum. 

Maximum safe working stress for concrete In compression » 600 lbs. per square bieh. 

No alloirance is made for concrete in tension. 


No allowance is made for concrete in tension. 

Safe diitrltnited loads for intermediate values of **t'' or 
faterpolatloRu 


may be asoeitaiiiid by 











EEDPATH, BROWN <k CO., LIMITED. 


STEEL JOISTS. 

Embedded in Concrete. 

Safe Distributed Loacfii, in Tons. 



SPANS IN FBET. 




24 

18 

12 

18*5 

170 

15-9 

17*6 

16*5 

15-4 

16-7 

15-9 

15 0 

12-7 

11-6 

10-4 

11-9 

10-9 

100 

no 

10-3 

9*6 

16-3 

15-4 

]4'4 

156 

14*8 

141 

14 ’9 

14-3 

13*7 

13-9 

130 

120 

13*2 

12-4 

11-7 

12-5 

11-9 

11-3 



8-2 



90 8-2 7'3 
8*3 7-6 6-9 
7-6 71 6*6 


24 

18 

12 

17 0 

15 6 

14-5 

16-1 

15*1 

14-1 

15-4 

14-5 

13-7 

11-6 

10*6 

9-6 

109 

10*0 

9*2 

101 

9*5 

8-8 

14*9 

141 

13-2 

14-3 

13-6 

12-9 

13*6 

131 

12*5 

12*7 

11-9 

no 

121 

11-4 

10*7 

11-4 

10-9 

10-4 

9-2 

8-4 

7-5 

8*5 

7*8 

7-2 

7-9 

73 

6-8 

7-5 

6-8 

6-1 

6-9 

6*3 

5*8 

6-3 

5*9 

5-5 



n 

12'2 

12 5 

11-9 

121 

11-6 


10-2 


9-9 


9-6 

IS 

133 


6-3 

5-6 


24 18 12 


91 

9-3 1 8*61 7 9 
8*7 8-1 7-5 



9-8 9-2 

9'8| 9-3 8'9 


7*3 

6-7 1 6-3 1 6-8 




6-4 5'8 5-2 
5-9 1 5-4! 5-0 
4-7 


In floor construction the total thickness of the concrete between steel joists may be reduced 
by the value of as Indicated in Pig. 2, D being the total depth of steel joist. 

This does not affect the tabular safe loads, as in the calculation of these the stieiigtAi 
of concrete in tension is neglected, and the neutnd axis of the combined beam Is always above 
that of the steel joist. 


m 














































REDPATH, BROWN & CO., LIMITED. 



Si X 2 


The above safe distributed loads are for steel and concrete combined, and include tbe 
web;hts of both materials. 

Maximum safe working stress for steel in tension = 7*6 tons per square inch. 

Maximum safe working stress for concrete in compression = 500 lbs. per square inch. 

No allowance is made for concrete in tension. 


No allowance is made for concrete in tension. 

Safe distributed loads for intermediate values of *'t” or 
interpolation. 


may he ascertained by 
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REDPATH, BROWN 


LIMITED. 


STEEL JOISTS. 

Embedded in Concrete. 

m 

Safe Distributed Loads, in Tons. 



SPANS IN FEET. 


Concrete Width **C*' in Inches. 

18 I 16 I 12 i 18 15 12 i 18 16 12 I 18 15 12 



In floor construction the total thickness of the concrete between steel joists may be reduced 
by the value of as indicated in Fig. 2, D being the total depth of the steel joisu. 

This does not affect the tabular safe loads, as in the calculation of these the strength 
of concrete in tension is neglected, and the neutral axis of the combined beam is always above 
that of the steel joist. 
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BEDPATH, BROWN A CO., LIMITED. 



STEEL JOISTS. 

( 

Embedded in Concrete. 

r 

Safe Distributed Loads, in Tons. 


SPANS IN FBBT. 


CoNCRBTB Width “C** in Inchu. 


16 12 I 18 


517-2 6*7 6-3 
6-5 61 5*8 



3-6 

3*2 

30 

3 0 

2*9 

2-7 

2-6 

2-6 

2*4 

2-4 

2*2 

1*9 

1*9 

1*7 

1*5 

1*3 

1*2 

1*2 


The above safe distributed loads ate for steel and concrete combined, and inolnde the 
weights of both materials. 

Maximum safe working stress for steel in tension » 7*6 tons per square inch. 

Maximum safe working stress for concrete in compression « 600 lbs. per square inch. 

No allowance is made for concrete in tension. 

Safe distributed loads for intermediate values of ''f and **0” may be aseerteined by 
interpolation. 


m 



























BEDPATH, BROWN A GO., LIMITED. 


STEEL JOISTS. 

Embedded in Concrete. 

Safe Distributed Loads, in Tons* 


SPANS IN FEET. 


0 

10 

11 

12 

14 





Concrete Width “ 

C “ IN Inches . 





18 

15 

12 

18 

15 

12 

18 

>16 

12 

18 

15 

12 

18 

15 

12 

4*8 

4*5 

4*2 

4*3 

40 

3*8 

3*9 

3*7 

3*4 

3-6 

3*4 

3*1 

3*1 

2*9 

2*7 

4-3 

4*1 

3*9 

3*9 

3*7 

3*5 

3*5 

3*3 

3*2 

3*2 

3*1 

2*9 

2*8 

2*6 

2*6 

3*9 

3*7 

3*6 

3*5 

3*3 

3*2 

3*2 

3*0 

2-9 

2*9 

2*8 

2*7 

2*5 

2*4 

2*3 

3*3 

3*0 

27 

2*9 

2*7 

2*4 

27 

2*4 

2*2 

2*4 

2*2 

20 

2*3 

1*9 

1*7 

2*8 

2*6 

2*4 

2*5 

2*3 

2*1 

2*3 

2*1 

1*9 

2*1 

1 y 

1*8 

1*8 

17 

1*6 

2*3 

2*2 

2*1 

2*1 

2*0 

1*8 

1*9 

1*8 

1*7 

1*7 

1*6 

1*5 

1*5 

1*4 

1*3 

3*4 

3*2 

2*9 

3*0 

2*8 

2*7 

2*8 

2*6 

24 

2*5 

2*4 

2*2 

2*2 

2*0 

1*9 

3-0 

2*8 

2*7 

2*7 

2*6 

2*4 

2*5 

2*3 

2*2 

2*2 

21 

2*0 

1*9 

1*8 

1*7 

2*6 

2*5 

2*4 

2*4 

2*3 

2*2 

2*2 

2*1 

20 

2*0 

1*9 

1*8 

1*7 

1*6 

1*6 

2*4 

2*1 

1*9 

2*1 

1*9 

1*7 

1*9 

1*8 

1-6 

1*8 

1*6 

1*4 

1*5 

1*4 

1*2 

1*9 

1*8 

1*6 

1*7 

1*6 

1*5 

1*6 

1*5 

1-3 

1*4 

1*3 

1*2 

1*2 

1*1 

1*0 

1*5 

1-4 

1*3 

1*3 

j 

1*3 

1*2 

1*2 

1*2 

1*1 

1*1 

1*1 

1*0 

1*0 

0*9 

1 0*8 

2*3 

2*1 

2*0 

2*1 

1*9 

1*8 

1*9 

1*8 

1*6 

1*7 

1*6 

1*5 

1*5 

1*4 

1*3 

2*0 

1*9 

1*8 

1*8 

1*7 

1*6 

1*7 

1*6 

1*5 

1-5 

1 1*4 

1*3 

1*3 

1*2 

1*1 

1-7 

1*7 

1*6 

1*5 

1*6 

1*4 

1*4 

1*4 

1*3 

1*3 

1*2 

1*2 

1*1 

1*0 

1*0 

1-6 

1*4 

1*3 

1*4 

1*3 

1*1 

1*3 

1*2 

10 

1*2 

1*1 

0*9 

1*0 

0*9 

0*8 

1*2 

)•! 

1*0 

1.1 

10 i 

0*9 

1*0 

0*9 

0-8 

0*9 

0*8 

0*7 

08 

0*7 

0*6 

^•9 

0*8 

0*8 

0*8 

0*7 

0*7 

0*7 

0*7 

0*6 

0*7 

0*6 

0*6 

0*6 

0*5 

0*5 


In floor construction the total thickness of the concrete between steel joists may be reduced 
by the ralue of as indicated in Fig. 2, D being the total depth of the steel joist. 

This does not affect the tabular safe loads, as in the calculation of these the strength 
of concrete in tension is neglected, and the neutral axis of the combined beam is always abore 
that of the steel joist 
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STEEL JOISTS. 

Embedded in CoSicrete. 

Valu^ of “p" and *‘q** 

•ee page 107 for application. 


steel Joiet. 

Strength Increases 
per cent 

Steel Joist 

Strength Increases 
per cent. 

Size, 

D X B 
inches. 

Weight 

inlhs. 

Per inch 
width of 
concrete 

=p. 

For l-hL 
width per 
inch depth 
of concrete 
above 
flange=q. 

Size, 

D X B 
inches. 

1 

1 Weight 
per 
foot 
in lbs. 

Per inch 
width of 
concrete 

*p. 

For l-in. 
width per 
inch depth 
of concrete 
above 
flange -q. 





* 




10x5 

30 

1'1075 

0*2743 

6 x3 

12 

1-6719 

0*7912 

9x4 

21 

1*4521 

0*4178 

5}x2 


4 1938 

1*5830 

8x6 

35 

0*7681 

0*2327 

5 x4} 

18 

0-9865 

0*4781 

8x5 

28 

0*9538 

0*2939 

5 x3 

11 

1*5457 

0*8414 

8x4 

18 

1*4846 

0*4867 

4£ X 12 

64 

2*5338 

1*7050 

7x4 

16 

1*4717 

0*5428 

4 x3 

94 

1*4478 

0*9093 

7x2i 

12 

2*8930 

1*0475 

4 X If 

6 

2*7226 

2*3988 

6x5 

25 

0*8103 

0*3383 

3 x3 


1*3020 

1*1476 

6x4} 

1 

20 

0*9878 

0*4315 

3x1} 

\ 

4 

2*5375 

3*2781 
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STEEL. JOISTS. 

Embedded in Concrete. 

U — 



r-H -1 

- 1 P 


□ 


Application of '^p** and **a'' values on page 106, 

' \iU 

mm 


and example for Tables nn pages 100 to 105. 

i» B 

F»8 


Safe loads on combined steel and concrete beams for any width or depth 
of concrete over flange, not given on pages 100 to 105, may be calculated by 
the percentage values on page 106 opposite. 


FORMULA: 

G = total width of concrete, m inches, assumed as acting with steel joist. 

t s total depth of concrete, in inches, above top flange of steel joist. 

p strength increase per cent, per inch width of concrete, from page 106. 

q = strength increase per cent, for 1-in. width of concrete per inch depth 
of concrete above top flange of steel joist, from page 106. 

Wb = tabular safe load in tons for required span in feet for steel joist only, 
from pages 16 to 19. 

W SI safe distributed load in tons on combined steel and concrete beam for 
same span. 

W = Ws -f Wb (p X x C x t) 

EXAMPLE: 

An 8-in. x 4-in. steel joist will support a safe distributed load of 5'8 tons on 
a dear span of 12 feet. See table, page 18. Required the safe distributed load 
in tons on the same span for same section if combined with concrete 17 inches 
wide and 2} inches tliick over top flange. 

C = 17 in. ; t = 2^ in. ; p = 1 '4846, and q = 0-4867 from page 106. Ws = 5*8 
tons from page 18, 

w - + 5*8 (1-4846 X 17 + 0-4867 x 17 x 2 5) 

100 

= 5 -8 -f 2-663 

= 8*463 tons. 

s: total safe distributed load, in tons, for combined beam 
* on clear span of 12 feet. 


Example of the use of Tables, pages 100 to 105 inclusive. 

Required the safe distributed load in tons over 9 feet span for a 6- in. x S-in. steel joist 
combined with 15 inches width of concrete, and 1 inch thickness over top flange. 

8ee page 102. Read answer 5*1 tons in column 1 inch for this section, and below 

span B 0 feet, and *' G 15 inches. 
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PART L 

Explanations of the Tables. , 

PaVM 16 to 107 indutiv*. 

See Part IV. for general formulae for the flexure of 
beams, explanations of properties, the. 

All the tables in this part relate to simple or com- 
Arransement pound sections, as Beams or Girders. 

Steel Joists and Compound Girders formed of these 
with plates on each flange are the subjects of the 
tables at the commencement of this part, these being 
the sections most commonly used. 

They are followed by the tables relating to Steel 
Joists plated on one flange only, Steel Channels, Channel 
Compound Girders, Plate Girders, Angles and Tees, Ac. 

Compwnd The selection of Compound Girders is very comprehen- 

PagtoS 0 to 49 . sive, and the practical limitations due to web buckling, 
deflection or rivet pitch are clearly indicated by zigzag 
lines or italics. 

The usefulness of this large range of Compound 
Girders is increased by the tables of “Rivet Pitches” 
and “Moments of Resistance,” pages 50 to 67 inclusive. 

Rto«t Pitch. Unless specified otherwise, Compound Girders are 
Paget 60 to 59. g inches pitch. On pages 20 to 49, and 

page 74, certain loads are printed in italics^ indicating 
that the standard pitch of 6 inches is inadequate. For 
such cases reference should be made to the “Rivet 
Pitch ” tables, pages 50 to 59, from which the required 
pitch can be readily ascertained. 
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On pages 60 to 67, the single, double, and triple beam 
types of (Compound Girders are collected and arranged in 
descending order of^rrying capacity, the criterion being 
the value of the “ Maximum Moment of Resistance ” of 
the section in foot tons. For equilibrium this value must 
equal the “Maximum Bending Moment” in foot tons, 
therefore when the latter quantity has been calculated for 
any regular or irregular system of loading, the various 
types of girders suitable either with regard to economy 
or overall dimensions can be seen at once on reference 
being made to corresponding values in the columns of 
“Maximum Moments of Resistance, Foot Tons.” The 
weights pdV foot of girders of equal strength vary con- 
siderably, and it may be noted that where the depth of 
a section is not restricted, one having a “Moment of 
Resistance ” appreciably in excess of the “ Bending 
Moment ” may be found more economical. 

Eocample : — A system of loading produces a maximum 
bending moment of 283 foot tons. What is the lightest 
section of girder suitable 1 

See page 61. The nearest corresponding maximum 
moment of resistance is 283*8 foot tons for a girder of 
369^ lbs. per foot and 15 inches depth. Reading up the 
same columns, the moments of resistance increase, but 
lighter weights per foot may be observed for sections of 
greater depth, the minimum of 206 lbs. being found 
opposite a resistance moment of 321*2 foot tons, the girder 
being 26^ inches deep. 


Mmmiits of 
Romtonco. 
PagM 60 to S7. 


Before deciding finally on any particular section, the 
tables of safe loads, pages 20 to 49, should be referred to 
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Special Com- 
poimd Girders. 
Pages 68 and 69. 


Plate Girders. 
Pages 76 to 79. 


in order to see that the deflection, web buckling, and riyet 
pitch limitations are complied with. 

The Compound Girders formed of Steel Joists, plated on 
one flange only, are useful when for any special purpose it 
is desirable to have a broad top flange and a narrow bottom 
flange, or vice versd. 

Pages 74 and 76. The Compound Girders formed of two Steel Channels 
plated on each flange are used chiefly as lintel beams to 
support walls, relatively broad, but of no great height or 
weight. 

When Plate Girders are used in building work, they, as 
a rule, are the subject of special calculations. The selec* 
tion of Plate Girders on pages 76 to 79 will probably be 
found sufficient to cover the few cases where greater depth 
is required than can be got by using Steel Joists plated on 
each flange. 

If Steel Joists are embedded in concrete, as in floors, 
they are stiffened considerably, and their strength is 
increased proportionately. The stiffening effect of various 
widths and thicknesses of concrete is allowed for in the 
safe distributed loads tabulated on pages 100 to 105. On 
page 106 there are given percentage increase values per 
inch width and thickness of concrete, by means of which 
the safe load for any combination of Joist and concrete 
may be readily calculated. The application of the tables 
'will be found on page 107. 


Steel JeisU in 
Concrete. 

Pages 100 to 107. 


TnboUr Loads. E^ch tabular load includes the weight of the section or 
girder itself, and implies uniform distribution over the 
entire length of the effective span. In building work the 
'*span in feet’’ is usually taken as the length between 
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supports, but the calculations are based on the ** effective Tabular Load*, 
span," i,e.*the distance between centres of bearings. 

It is assumed tka!l each section or girder has its ends 
simply supported, not fixed, and is efiiciently stayed 
laterally at distances not exceeding 30 times the 
compression flange width. 

Safe loads uniformly distributed are tabulated for Safe Loada 
each Joist, Channel, Compound and Plate Girder. 

These are based on a safe working stress of 7*5 tons per 
square inch at the extreme fibres, corresponding to a factor 
of safety of 4, taking the mean ultimate tensile ^strength 
of the steel at 30 tons per square inch. 

Breaking loads uniformly distributed are tabulated for Brains 
each Equal and Unequal Angle and Tee. These are Pages so to 99. 
based on an ultimate stress of 30 tons per square inch at 
the extreme fibres. It is necessary, therefore, in every case 
that the tabular hrealcing loads be reduced to safe loads by 
the use of a suitable factor of safety. The breaking load 
of an angle or tee is a more useful value than the safe load 
based on 7*5 tons per square inch, as the conditions of 
their use frequently permit of the adoption of a consider- 
ably higher stress. 

The methods of adapting the tables to meet conditions Sp«:iai 

Conditioii*. 

differing from ^hose on which the calculations are based 
are explained in Part IV. 

All dimensions of sections are stated in inches, and all DimmioM 
properties in inch units. PropeitiM. 

D B depth, B ^ breadth, and t » thickness. 
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Cttmpoaitioii 
of Girdwo. 

The composition of Compound Girders is described in 
the first two columns of the right hand pages of <;he tables. 
The first column show^s the number of Sections used, the 
second column gives the overall widt)i and total thickness 
of the plates on each flange. When the latter exceeds | 
of an inch, plates of convenient thicknesses are used to 
make up the total required. For instance, a total thick- 
ness of inches may be formed of two | inch or three ^ 
inch plates. . . 


The composition of Plate Girders is described in the 
first three columns of the right-hand pages of the tables. 
The first column gives the overall depth and thickness of 
the web or webs, the second column the overall width 
and total thickness of the plates on each flange, and the 
third column the section and thickness of the angles. 

WoighU por 
Foot 

The weights per foot in lbs. include an allowance for 
rivet heads at the respective pitches of 6 inches for Com- 
pound Girders and 4 inches for Plate Girders. The 
weights of stiffeners, end angles, (be., require to be added. 

Atom. 

Each area in square inches is the superficial area of 
a cross section at right angles to the longitudinal axis. 
No deduction is made for rivet holes in the areas of 
Compound or Plate Girders, this being allowed for in the 
calculation of “ Moments of Inertia,” which see^ 

Slanilard 

TlilclnoiMs> 

These standard thicknesses, pages 17, 19, 71, and 73, 
are those recommended by the Engineering Standards 
Committee. It may be noted ttiat the mean flange 
thicknesses given in these tables are approximately 
equal to the flange thicknesses of the beams at rivet 
holes in Compound Girders. 
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Maximiyn and minimum moments of inertia are tabu- M^ent> of 
lated for each Joist, Channel, and Tee; the maxim\im 
moment only for each Compound and Plate Girder. 

For each Joist, Channel, Compound and Plate Girder, 
the maximum moment of inertia is about '^Axis X — X” 
passing through the centre of gravity of the figure and 
parallel to the flanges. The minimum moment of inertia 
for these sections is about ** Axis Y — Y ” passing through 
the centre of gravity of the figure and parallel to the web 
or webs. The tabulated safe loads are relative to the 
maximum moment of inertia, about “ Axis X — X.” 

The tabulated moments of inertia of each Tee are also 
about central axes, but the maximum moment may be 
about ** Axis X — X j}arallel to the table or ** Axis Y — Y 
parallel to the stalk, depending upon the dimensions of 
the section. Breaking loads are given relative to both 
moments, maximum and minimum. 

For each Angle, four moments of inertia are given alxmt 
axes passing through the centre of gravity of the figure. 

These are the maximum and minimum moments about the 
minor “Axis U — U'' and major “Axis V — V” of the 
inertia ellipse, also the moiueiits about the Axes “ X — X ” 
and “ Y — Y parallel to the legs. In the case of equal 
angles the moments about axes “X — X” and “Y — Y” 
parallel to the legs are identical. The tabulated breaking 
loads are not relative to the maximum and minimum 
moments, but to the*moments about axes ‘*X — X” and 
o Y — ^Y.” This implies that either leg of the section is at 
right angles to the direction of the loading,, 

The moments of inertia of Compound and Plate 


5 
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Moduli of 
Sections. 


Loads on 
1 foot Span. 


Girders are calculated on the net sectional area ofHhe 
figure, a deduction f<Sr rivet holes being made. 

% 

For each Joist, Channel, Compound and Plate Girder, 
the maximum modulus of section “Axis X — X” corres- 
ponding to the maximum moment of inertia is given. 
These values are printed in prominent type, as they are 
referred to frequently. 

For each Angle and Toe, two section moduli are given. 
These correspond to the moments of inertia, having the 
same axial reference letters, thus, “ Axis X — X ” or “ Axis 
Y— Y.'* 

XX. ^ 

The safe distributed load on 1 foot span is tabulated 
for each section and also for 1 inch width of flange 
plates. The load on any span is equal to the load on 
1 foot span divided by the required span in feet. 

The values “for 1 inch plate ^idth” are the variatiobs 
of the safe distributed loads, m tons, on 1 foot span, for 
each inch increase or decrease in the width of flange 
plates. Corresponding section modulus variations may 
be got by dividing the safe load variations by 6, 

These values are convenient for calculating the strength 
of girders varying slightly in flange plate width from the 
sections for which complete properties and safe loads are 
given. They are to be added or subtracted as width is 
increased or decreased. 


Example : — Required safe distributed load in tons over 
28 feet span, also section modulus for compound girder 
280A, 25 X 12, page 20, with 14 inch instead of 12 inch 
flange plates. 
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LomIs on 
1 fool Spaa. 


Befoire varying the tabulated sections of girders 
inquiries should be made to ascertain if the desired 
new widths of flange plates are obtainable, as otherwise 
inepnvpnieiice and delay may follow. 

The dotted zigzag lines indicate the limiting loads for Dotted Zmw 
shear or web buckling. They are placed to the immediate 
left of the minimum spans over which the sections can 
support the fM tabular loads without provision being 
made to stitlen the wobs. If sections arc used over 
'shorter spans: — (1) web stifleuers must be provided, 
suitable forms of which are shown in Part Y. , or (2) 
the maximum loads must not exceed the tabular loads 
to the immediate right of the lines. 


Safe loa^ on 1 foot span for girder, - = 1623 tons. 

Variation for 1 inch plate width = 

60 tons .'. for tl^o inches,- - - ~ 120 n 

Total safe load on 1 foot span. 

Safe load on 28 feet span, • 

Section modulus for 2 inches 
variation of plate width, - 

Section modulus of girder 
^ with 14 inch flange plates, 


1743 

28 

m _ 

5 


: 1743 .. 

> 62*2 II 

24 inches.^ 


= .1^"*= 348-6 n 
5 


Dotted zigzag lines are not inserted in the Plate Girder 
tables, it being assumed that girders of these types will 
require web stifTeners in accordance with usual practice. 
The design and spacing of these stiffeners will depend on 
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Zi»aa« the depth and thickness of the webs and the system of 
loading. 

Fid^igm The full zigzag lines are placed to the immediate right 
of the maximum spans over which the sections dan 
support the full tabular loads without the deflection 
exceeding l/26th of an inch per foot of span. For a 
symmetrical section, this limit corresponds to 24 times 
its depth in inches, and for an unsym metrical section 
to 48 times the distance in inches from the neutral 
axis to the extreme fibre. 

¥ 

If sections are intended to support plastered ceilings, 
it is advisable that the deflection should not exceed 
l/32nd of an inch per foot of span. This limit will be 
complied with if the maximum span for the full tabular 
load corresponds to 20 times the depth in inches of a 
symmetrical section, and to 40 times the distance in 
inches from the neutral axis to the extreme fibre of 
an unsymmetrical section. 

The distances in inches from the neutral axis to the 
extreme fibre of unsymmetrical sections will be found in 
Part V. 


Dafleetion 

Coefficienta. 


A deflection co-eflicieiit, derived from the general 
deflection formula for uniformly distributed loading, is 
given for each section. 

The formula for its use is as follows : — 

8 = deflection in inches, 'j 
K = deflection coefficient, j- 5 = K x L®. 

L a span in feet, J 

Deflection in inches » deflection coefficient x the square 
of the span in feet. 
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This simplified deflection formula is oniy applicable 
under the conditions for which the safe uniformly dis- 
tributed loads in tl^ tables are calculated, viz. : — 

That the modulus of elasticity of the steel is 12,000 
tons (average) per square inch. 

That the ends of the section are simply supported, 
not fixed. 

That the full tabular load is carried. 

As uniformly distributed breaking loads are given for Pages so to 
Angles and Tees, the formula for the use of the deflection 
coefficient is modified by the insei*tion of a factor of 
safety as follows : — 

S = deflection in inches, 

E = deflection coefficient, 

L s span in feet, 

F = factor of safety. 

Deflection in inches = deflection coefficient x the 
square of the span in feet and -r the factor of 
safety. 

Suitable factors of safety are indicated on the tables. 

The methods of adapting the deflection coefficients to 
meet special conditions of loading and limited allowable 
deflection are explained in Part lY. 



U7 





KEDPATH, BROWN A CO., LIMITED. 


PART 11. 

STANCHIONS. 


SAFE LOADS 

(BY MONCRIEFF FORMULAE) 
AND 

PROPERTIES, 

Etc. 
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24x7i 100 
20x7.i 89 

18 X 7 75 
16 X (5 62 
15x6 59 

15x5 42 

14 X 6a 57 
14 X 6h 46 
12x6a 54 

I2x6& 44 

12x6 32 

10 x 8 70 

10x6 42 

10x5 30 

9x7 58 


2-60 l + l-65avl+013a 
2*57 l + l*57avl+016a 
2-56 i+i-etovi+o m 
2-61 l + 2-O2aYl+O-20a 
2-65 l + l*86avl+0*2ia 
2 62 I+2-6£toYl+0*22flf; 
2-54 l + l-SO^Y 1 + 0-220: 
2-51 1 + 1-880 y 1+0-220 
2*52 l+l-SOOv 1+0-260 
2-48 1 + 1-75 Oy1+0-26O: 
2-54 1+2-410y 1+0-260: 
2-49 1+1-lBOv 1 + 0-300 
2-46 l + l-e20y 1+0-290 
2-62 1+2-26 Oy1+0' 

2-61 1 + 1-29Oy1+0* 


In Mish OM* the weight per foot glean U the minimum that can be rolled, and a rollinf maifla of 2| par cent, OyoT 
thle must be allowed, dee page 7. 

Boob wolfht per foot le for the ihaft ooly. Weight of baio, ete., to be added. 

Leeot imAl of ggiation and relative eoeontrleltr ooefllelente are printed In prominent type. 

We s actual eceentrie load; KarelatlTeeooentrlel^eaeaolent; We s equivalent eoneentiioYalne; WexsWexX; 
Xn axial eoeantrlolty eoefliclenta lubotitute actual ^ue of '*arm of eoeentrleltar '* lea O* and Oa reapeettvely. 

For full eoplawathme «f tahlai. eee notoe eo mm e n oing page 188. 








r0r Shwcfajon* lu F?ivil(?mif* of '^fceUtoii 1« Lmc’on (see Pwf V! \ 
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STANCHIONS. 
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Steel Joists. 
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• 

Dimeniions and Properties. 

} 


i/^ 

X 

l-J 
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Eccentricity Coefficient!. 



In each case the wei^t per foot given is the miniinum that can be rolled, and a rolling 


^ Tgin of 2^ per cent over this inust bo allon ed See page 7. 

Each weight per foot is for the shaft only. Weight of base, dec., to be ad led. 

Ijeast radu of gyration and relative eccentricity coefficients are printed in prominent type. 
Wesactual eccentric load ; K^relutivo eccentricity coefficient ; AVcsequivalent concentric 
« due; Wc^WexK. 

In axial eccentricity coefficients substitute actual \alue of "arm of eccentricity’* for at 
iiid Oi respectively. 

For full explanations of tables, see notes commencing page 192. 
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COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Mat 



Reference 
“"k. ® 


HEIGHTS IN FEE!. 



The above safe loads aie tabulated for ratios of blenderness up to, but not exceeding; 160. 
Safe loads are calculated by the Moncrieff Formulto fot stmcliioiis of mild steel having 
** both ends flat." 

Safe loads foi the condition of *MK>tb ends fixed ’ ate identual with tabnlat loads on the 
heights to left of zigzag line 

For other conditione and foimulie, see notes commciidug page 192 
For explanations of properties, Ac , see Part IV 
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In each case the weight per foot giren is the minimum that can be roiled, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

Each weight per foot is for the riveted shaft only. Weight of base, &c., to be added. 

Least rami oi gyration and relative eccentricity coefficients are printed in prominent type. 

We ss actual eccentric load ; K= relative eccentricity coefficient ; Wc- equivalent concentric 
value; Wc^WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity** for ar 
and at respectively. 

For full explanations of tables, see notes commencing page 19S. 
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COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 



The above safe loads aie tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Fonnuln for stanchions of mild steel having 
**both ends flat." 

Sale loads for the condition of **both ends fixed" are identical with tabular loads on the 
heights CO left of zigzag line. 

For Other conditions and formule, see notes commencing page 1U2, 

For explanations of properties, dtc., see Part IV. 













BEDPATH, BROWN & 00., LIMITED. 


COMPOUND STANCHIONS. 

CompoBitioa awl Properties. 


l\ ! ^i'i! 


Composed of 


Plates, 

t53. 


Radii of 
Gyration. 


Eccentricity CoefficientB. 


16 X 6 

12 xH 

187 

II 

1. xH 

166i 

11 

II X 1 

146 

II 

II X J 

136 

II 

II X 1 

125i 

II 

M X 1 

115^ 

II 

11 X i 

1054 

16 X 6 

12xli 

184 

II 

1. xli 

1634 

II 

II X 1 

143 

II 

M X J 

133 

It 

II X 1 

1224 

ti 

•• X i 

1124 

II 

II X J 

1024| 

14 X 6a 

12 x 4 

182 


•36 1*25 


•20 
•20 I 2-38 
•22 1 2-38 
•23 


In each ease the weight der foot giren is the minimum that can be rolled, and a rolling 
inat|dD of 2| per cent orer this must be allowed. See pa.ge 7. 

Baoh we&ht per foot is for the riyeted ehaft only. Weight of base, to be added. 

Ijeaat radU of gyration and relative eccentricity coefficients are printed in prominent type. 

' Wesactual eccentric load ; K-rela'lve eccentricity coefficient ; Wc^equivalent concentric 
taloe; Wo*WexK. . , 

In axial eccentricity coefficients substitute actual value of "arm of eccen*.«ncity for Or 
and a* remeodvely. 

Por fall explanations of tables, see notes oommendng page 192. 
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REDPATH, BROWN & CO., LIMITED. 



COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


HEIGHTS IN FEET 


Reference 

Mark. 


17 xl2 

16', '/ „ 
16 X ti 

15»^ 

IT)', X ti 

loj X M 

15 X M 

15 xl‘2 
14J X n 

14 X M 
13; X „ 

13. ^ X II 

m>‘ u 
13 X „ 

15 xl2 

14. \y M 
14“ X M 
134' X „ 
13ix M 
13ix „ 
13 X II 


219 215 211 206 
199 195 191 187 
179 175 171 167 


24 

26 

28 

27S 

270 

240 

243 

235 

207 

207 

195 

IG8 

188 

172 

148 

170 

149 

129 

149 

127 

109 

122 

104 

S9'8 

290 

280 

219 

254 

244 

211 

218 

199 

171 

199 

176 

152 

ISO 

153 

132 

151 

131 

113 

127 

lOS 

93 '4 

276 

267 

246 

240 

232 

207 

204 

195 

16,8 

186 

172 

149 

168 

150 

129 

149 

127 

109 

123 

101 

90-2 


180 159 140 125 


Rivets 2-in. (liam. at fl in. pitch. 


The above safe loads are tabulated for ratios of slendernc .ss up to, but not exceeding 1(K>. 

Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
"both ends flat." * 

&fe l(^d8 for the condition of " both ends fixed *’ are identical witli tabular loads on the 
heights to left of zigzag line. 

For other conditions and formnlro, see notes commencing page 102. 

For explanations of properties, Ac.', see Part IV. 
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REDPATH, BROWN 


LIMITED. 


COMPOUND STANCHIONS. 

Composition an^ Properties. 



Composed of 



14 X 

66 

12xli 

171 

49*6 

8*02 

7-26 

1*18 

2-37 

i+o*eBav 

l+0*16fZx 

11 


II X 

150i 

43-5 

2*96 

7*09 

1*14 

2*36 

l + 0*69«v 

i+o-i7ax 

ti 


II X 1 

130 

37*5 

2*87 

6*91 

1*16 

2*34 

l+0'73aY 

i+o-i7ax 

II 


M X § 

lao 

34*6 

2*81 

6*81 

1*15 

2*34 

l+0‘76av 

l+0*17ax 

II 


II X 1 

109i 

31*5 

2*74 

6*71 

1*16 

2*34 

1+0*80<Zy 

l+0-l7ax 

•1 


II X 1 

99i 

28*6 

2*66 

6*60 

1*17 

2*34 

1+0*86(2y 

l+0*18flrx 

II 


II X ^ 

89i 

25-5 

2*54 

6*48 

1*19 

2*34 

1 + 0*93av 

l+0*18ax 

12x 

6a 

12xli 

179 

61*8 

2*98 

6*24 

1*17 

2*46 

l+0*68fl:Y 

i+o*i9ax 

If 


.1 xli 

158i 

45-8 

2*91 

6*08 

1*18 

2*42 

1+0*71«y 

l + 0-20ax 

II 


II X 1 

138 

39*8 

2*81 

5*91 

1*19 

2*41 

l+O’TOav 

i+o-20<atx 

II 


II X X 

128 

36*8 

2*76 

5*81 

1*20 

2*40 

l+0*79aY 

1 +0'21^Zx 

II 


II X f 

1174 

33 8 

2*68 

6*72 

1*21 

2*40 

l + 0*83aY 

i+o-2iax 

II 


II X 1 

107J 

30*8 

2*59 

5*61 

1*22 

2*39 

l+0*89rtY 

l+0*2mx 

11 


11 X ^ 

VJi 

27 8 

2*48 

5*50 

1*24 

2-40 

1 +0*97av 

l+0-22ax 

12 x 

66 

12x4 

m 

48-9 

3*04 

6*33 

1*13 

2*41 

l+0’65aY 

i+oi9ax 

II 


1. x4 

1484 

42*9 

2*98 

6*17 

1*14 

2*38 

l+0‘68aY 

i+o-i9ax 

II 


n X 1 

128 

36-9 

2-90 

6*00 

1*14 

2*36 

l+O’TEaY 

i+o-2oax 

II 


II X 5 

118 

33-9 

2*84 

5*91 

1*16 

2*35 

l + 0*74av 

i+o-2oax 

II 


II X J 

1074 

30*9 

2*77 

5*82 

1*16 

235 

1 +0'78flY 

i+0-2oax 

II 


II X J 

974 

27*9 

2*69 

5*72 

1*17 

2*34 

i+o-ssatv 

i+o-aoflx 

II 


II X i 

874 

24*9 

2*68 

5*61 

1*18 

2*35 

i+o-soay 

i+o-2iax 

1b eadi case the weight per foot giyen is the minimum that can be rolled, and a rolling 
margin of 2^ per ceuL over this must be allowed. See page 7. 

wemhtper foot is for the rireted shaft only. Weight of base, Ac., to be added. 

Least rami of potion and relative e<x‘entricity ooeflBcients are printed in prominent type. 
WesactuaJ eccentric load ; Ksrelatiye eccentricity coefficient; Wcsequivalent concentric 
' value; WcaWexK. 

In eccentricity coefficients substitute actual value of ** arm of eccentricity '* for a* 

^^^r^SS^^Smatlons of tables, see notes oommenoing page 192. 










REDPATH, BROWN & CO., LIMITED. 



COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 


HEIGHTS IN FEET. 


10 12 14 16 18 I 20 22 24 26 28 30 32 34 36 


13ixl0 156 152 148 144 139 133 118 99*4184 *7 73-063*6 

13ix M !i39 136 132 128 123 118 100 84-0:71 *6,61 *7 53-8 

13 X „ 1123 120 116 112 107 98^81 *8 68*7 58 -5150 ‘5 

12f y n 1106 103 09'9:95'991-5 70-7,63-4;53*345-4! 


14 X 14 
13ix 
13 X M 
124x12 

12 X II. 

lljx „ 

llix I, 

llJx I. 

11 X II 


1503 498 
1456 452 
410 406 
'328 324 
|289 285 
|-269 |265 
1249 1245 
1230 2-26 
!210 1206 


41)3 487 
4^17 441 
402 396 
319 ,313 
280 1274 
260 '255 
241 |235 
221 1216 
•201 *196 


480 472 
435 428 
390 383 
306 298 
268 261 
249 242 
229 223 
210 -204 
191 184 


463 454 
4-20 411 
376 368 
290 281 
253 -244 
234 226 
216 .208 
197 153" 
178 159 


444 433 
402 392 
359 350 
^234 
226 195 
-203 175 
181 156 
158 136, 
136 117 


422 409 363 323 
381 362 321 286 
340 314 278 248 
2041 179 159 142 
170 149 132 118 
153 134 119 106 
136 119 106 94-: 
119 104 92-5 
102 89 -0 79-3 


13 xl2 ;]15 311 
l‘2i X „ ‘275 272 

12 X I, 236 -233 
lljx I, 216 213 
114 X n 197 194 
llixi, 177 174 
11 xlO 141 138 


306 301 295 288 281 '273 265 247 215 189 167 149 

268 1263 267 251 245 l238 230 208 181 159 141 125 

229 j225 2-20 214 208 202 195 168 147 129 114 102 

210 1205 201 195 190 184 HT 149 130 114 101 90 

190il86 182 177 171 il65 150 129 113 99*287-878- 
171 1167 163 158 153 1 47 127 110 95 *8 84 *2 74 *6 66 'I 
134 1129 124 113 93 278 366-7 57 6 
117 113 107 90-875-0.63 0 53 7 I 


Biyets f-in. diaro. at 6-in. pitch. 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrief! Formnlie for stanchions of mild steel having 
** both ends flat.” 

Safe loads for the condition of *'both ends fixed” are identical with tabular loads oh the 
hei;;bts to left of zigzag line. 

For other conditions and formnlss, see notes commencing page 192. ^ 

Forexplanationsofproperties, Ac., seePartIV. ^ 




RBDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS. 

Compositioii uMi Properties. 



Composed of 

One 

Steel 

Joist. 

Plates, 
each 
flange 
to form. 

12x6 

lOx i 

ti 

II X 1 

II 

II X ^ 

II 

fl X 1 

10x8 

14x2 

II 

I. xl| 

II 

II X 1^ 

II 

12xl| 

II 

II x 1 

II 

II X 2 

II 

II X 1 

II 

•1 x 1 

II 

II X J 

10x6 

12x4 

II 

II X 4 

1* 

II x 1 

II 

II X 2 

11 

11 X 1 

M 

H X 1 

II 

10 X 1 

II 

•1 X 1 



Badii of 
Gyration. 


ficcentiicity CoefficiontB. 


X-X I Flange, j 



4-56 1-23 


In each case the weight per foot given ia the uiinimum that can be rolled, and a rolling 
mar^ of 2^ j>er cent, over this mast be allowed. See page 7. 

Bach weight per foot is for the riveted shafc oul> . Weight of base, Ac., to be added. 

Least radu of gyration and relative eccentricity coefficients are printed in pniminent type. 

Wesactnal eccentric load ; K=relative eccentricity coefficient ; Wc^equivalent concentric 
value; Wc»WexK. 

In axial eccentricity coefficients substitute actual value of *‘ann of eccentricity** for Cr 
and Om respectively. 

For fttu explanations of tables, see notes commencing page 19S. 


m 
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EEDPATH, BROWN & CO., LIMITED. 


]] COMPOUND STANCHIONS. 

B 

j I 

j ; Safe Concentric Loads, in Tons. 

En£ Flat. 



Beference 

Mark. 

i 

1 54 

K 

53 

K 

52 

K 

51 

K 

50 

K 

49 

K 

1 

38 

K 

36 

K 

34 

K 

33 

K 

32 

K 

31 

K 

30 

K 

24 

K 

23 

K 

22 

K 

21 

K 

20 

K 

19 

K 

14 

K 

13 

K 

12 

K 

11 

K 

10 

K 

9 

K 



The ebr ve eofo lo.'>dii bre tabulikied for ratios of elendemees up to, but nut t'xceeding 160. 

Safe loads are calculated by the MDUcri>‘ff Formulcc for etauchlons of mild steel having "both ends flat.” 

Safe loads for the condition of " both endn fixed *’ arc identical with tabular loads on the heights to left of ligiag line 
For other conditions and formula;, see notob commencing page 192. 

The safe load printed in italics Is for a height greater than 40D. 

Par explanations of properties, Ac., see Fart IV 
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REDPA.TH, BROWN A 00., LIMITED. 


COMPOUND STANCHIONS. 

Composition and Properties. 




Radii of 
Gyration. 

Eccentricity Coefficients. 


: ^ 



In web OBM the weight per foot ctren (a the mlutiiium that cmn be rolled, aud a rolUng margin o! 2| per eent over 
' tbie muet be allowed. See patte 7. 

Bach weight per toot le for the rlreted ehait only. Weight of l>a.ee, 4c., to be added, 

Lea»t ra«l of gymtloo aod relatlre ecoeutrleity coefHcleutii are firliitei.’ la prominent type. 

We K aetoal eooentrio load ; K a relative eooentricity ooeAldent ; We ^ equivalent concentric value ; Wc s WexK. 
In eoeentrloltiy coefflelente aubetltute actual value of *'ann of eoe«uitrlclty ” for €tt and As tMpaetivalj. 

Vor taU eoqpilanatlone of tablee, eee notee commencing page 192. 


m 

















REDPATH, BROWN A 00., LIMITED. 


H-fT 
}— (li 

, ^-D — *i 


COMPOUND STANQHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


Reference 

Mark. 

Size, 

D X B 
iDcbe.<!i. 

SOL 

24x26 

29L 

20x23 

28 L 

18x21 

27 L 

16x18 

26 L 

15x17 

25L 

15x16 

24L 

14x17 

23 L 

14x17 


HEIGHTS IN FEET. 


8 ! 12 ! 16 20 24 I 26 28 SO 32 34 I 36 38 40 44 


393 39*2 
349 348 
294 293 
243 242 
231 229 
164 163 
223 222 
180 179 


391 !.S89 
347 344 
292 1289 
240 237 
227 225 
162 160 
220 217 
177 175 


387 |386 
342 1341 
287 1285 
234 |233 

221 I22O 
157 156 
214 12)2 
173 1171 


.385 383 
339 .337 
284 282 
231 229 
218 215 
155 1.53 
210 208 
170 168 


.382 |380 
336 1.334 
280 278 
‘227 225 
213 211 
151 1.50 
206 204 
166 164 


379 377 
332 330 
276 274 
222 220 
208 205 
148 146 
201 198 


376 371 
327 322 
272 267 
217 212 
202 196 
144 139 
196 190 
158 153 




Single LArnciNO. 
Suitable for values of e, not 
exceeding 16 inches. 


Douule Laiticino. 


Batten Plates. 


The above sale loatie are iMbalatetl lur ratios of elendernew ap to, but not exceeding 160. 

Safe loadR are calculated by the Moncrleff Formula for itaachioni of mild steel bavliif " both ends flat.’* 
Safe load! for the condition of ** both ends flxed” are Identloal with tabular loada for the above heighte. 
For other eonditlena and tormulm, see noUe oommenolug page 192. 

For explanatiooe of propertiei, Ac., see Port IV. 
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BEDPATH, BROWN A CO., 

LIMITED. 

COMPOUND STANCHIONS. 

e 

Composition and Properties. 

e 

Y. Id - -1-Y 

.tf^r 

X' 



Arsa 


Radii of 

1 Gyration. 

Eccentricity Coefficients. 

in 

square 

inches. 

Centres 

of 

Webs, 

Inches. 

Axis 

Y-Y 

1 

Axis 

X-X 

Web 

Flange, y— ^ 

Axis 

X-X 



9*37 

9*50 

2*42 

2*60 

l+0i5ay 

1+0-1303 

7-90 

7*99 

2*48 

2*57 

l+0*19f2v 

1+0*16^3 

7-15 

7*22 

2*50 

2*56 

1 + 0*21f7Y 

1+01701 

6*12 

6-31 

2*51 

2-61 

1 + 0*24aY 

i+o*2oa: 

6*64. 

6-02 

2*53 

2-55 

l+O'BTrtv 

1+0-2103 

5-59 

5-89 1 

2*47 

2-62 

l+O'Etov 

1+0-2203 

5-65 

5*64 1 

2-53 

2*54 

I+O-ZJUy 

1 +0*220: 

5*64 

5-70 

2*52 

2-51 

1 + 0“27^v 

1 +0-220: 


! 

1 



OONTINTIONAL MAXIMUM SPACINQ AND MINIMUM PftOPORnONS OF LATTICS BABS AND 
Battbn Platbs for Concentric Loadino {Am, My. Mngtneering and Maintmuifice 
Wmy Anoc.). 

Width of Joist Flange. I ^ i a r 

Inches. 7i 7 : 6 6 


Width of Lattice Bar. 
Inches, 


I 

« Diameter of Rivet. i | i { S 

SlMOLB LATTICINO— 

Maximum angle of inclination with horixontal = 80 degrees. 

Minimum thickness l/40th of a, the diagonal centres of rivets. 

Maximum horizontal centres of rivets, e » 16 inchea 
Double Latticing— * 

Maximum angle of inclination with horizontal 46 degrees. 

Minimum ttdckness » l/60th of a, the diagonal centres of rivets. 

Batten Plates— 

Maximum centres of end rivets of batten plates — h inchea 

Let I B height of jtanchioii in inches, and k a radius of gyration of one joist. 

^ , I X k least. 

Then ^ ® greatest. 

Minimum ttuckness = l/60th of e, the horiiontal centres of rivets. 

Minimum width j; - c, th% horizontal centres of rivets for end plates. 

„ n y = ic, „ „ „ intermediate plates. 


In «seh CM« th« weight per toot given ie the mlnlmiam that can be rolled, and a veiling iiuirgl:i of 2^ per cent, over 
Ihle must be allowed. See page 7. 

Bach weight per foot le tor the ehnft onlj. Welghti of latticee, beeea, Ae., to be added. 

Leaet radii of gyration and relative eeeentzlcity ooeffloieute are printed in piomlnent type. 

WeBaotualeocentrieload; E as relative eeoantrlaltycoeffloient; We as equivalent eonoentile valne; We as Wax E. 
In axial eeeantrloity ooefllolenta eohetltala aetaal value of "am ol eceoatridtj** for Or and Oa respeetlviily. 

For toll eiptoantlona of tableo. eeo notae essmanoing page IV. 


w 











la Buildings of Steul Skeleton ConstyucUon in London (see Part Vl.)^ 


REDPATH, BROWN A CO., LIMITED. 


h-f] 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Flat. 



SlNOLK, LAITICINQ. 
Ftnitable for ralaes of e, not 
exceeding 15 inches. 


DoubisK Latticimo. 


BA'rrBN Platu. 


The above safe loads aie Ubuluted for ralloa of slenderness up to, but not exceeding 160. 

Hafe loads are calculated liy the MoncriefT Fonnulas for stanchions of mild steel having “both ends flat." 

Safe loads for the condition of “ both cuds fixed " are identical with tabular loads on the heights to left of sigiagline. 
For othpr conditions and formula, sec notes coinmencing page 192. 

Safe load): printed in italics are for heights greater than 40D.* 

For explanations of profUTties, Ac., see Part IV. 










REDPATH, BROWN k CO., LIMITED. 



CONTISNTIONAL MAXIMUM SPACING AND MINIMUM PROPORTIONS OP LATTICB BARS AND 
Batten Plates fob Concxntbic Loading {Am, Ry. Engineering and Maintenance of 
Way A$ioe,), 


Width of Joist Flange. 
Inches. 

6 

5 

4 

Width of Lattice Bar. 
Inches. 

2i 

21 

2 

Diameter of Rivet. 

i 

( 

t 


SiNGLB Latticing— 

Maximuiii angle of inclination with horizontal «« 80 degrees. 

Minimum thickness a l/40th of a, the diagonal centres of rivets. 

Maximum horizontal centres of TlTets, e » 15 inches. 

Double Latticing— 

Maximum angle of inclination with horizontal a 46 degrees. 

Maximum t^kness a i/OOth of a, the diagonal centres of rivets. 

Batten Plates— , ^ 

Mn-Timiim centres of end rivets of batten plates a h inches. 

Let 2 a height of stanchion in inches, and k » radius of gyration of one joist. 

I X k least. 

^ “ k greatest 

Minimum ttcckness l/0Oth of c, the horizontal centres of rivets. 

Minimum width g b ^e horizontal cmitrM of rivets for end plates. 

„ „ g-ic, „ „ „ intormeiliate plate.**. 


In Mch «nw Kb* wsltbt p« loot rtm la the minlmsin that oan be rolled, and a rollint marglu of S| per eont. otot 
thlo niiat be allowed. Bee page 7. ... 

Baeh weight per foot la for the ahatt only. Walghta of lattices, haaaa, Ac., to be added. 

Laaat rami of gymtlon and relatlvo eooentilolty coofllclenta are printed In pronlnent type. 


Wesaotvnleooentrlolondi K vrelnUee eccentricity ooeffioiant; We BequlTnlentoonoentrlo value; WeaWexX. 

In axial aeeentrielty eoeAelanti rabetltnto aetoal value of * 

Per foil ospteaatlona of taUea eM 


a of ooewtrioitr " lor Gt and Gi reapaottvely. 













; ‘ Kir !o feaif'iing? of Steel Sk«l«to» CotiiwiictiOc io Lonifito (j'eo'.KtrftiVI.j;'' 


BEDPATH, BROWN & CO., LIMITED. 



Tbe above itafe loads arc tabulated for ratios of aleudemcsa up to, hut not exct*ediiig 160. 

Safe loads are calculated by tlio Moncricff Forraulae for stani-biona of mild steel having "both ends flat." 

Safe loads for the condition of "both ends fixed "aic identical wlib tabular loads on tbe heights Ufleft of zigsag line. 
For otlier conditions and formulse, see notes commencing page 192. 

For explanations of properties, be., see Part IV. 
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EEDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition and Propertiea. 


OoDpowdol 



la * TT^ caM th« welfbt per foot glTea Ii the minimum that ean he rolled, end a roUlnf muila of 8| per cent over 
thle maet ho allowed. Bee pofe 7. ^ 

■adi wolglit per foot le fw the rlreted ehaft only. Wdght of hew, he., to bo added. 

Leaet oral of^iatlon mid relative eoeentrieltj coeffleiente are prated In prominent type. 

Vemaetnaleoaontrieload; KmrolatlTeeoomtriolty oeefielent; We«sequlTa1enteoneontrlc valae; WotsWexK. 
la axial eeeeatilaity ooeOclonti rabatHato aetoal valae of 'Urm of oooeatrlelty >* for Or aad Oa loipeetively. 
fhr fall eapkaattoae of teMai, aee aota ooBumenelnf pefe 192. 
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Stiu^hionfi !n BifilMiiiffs.cjf Steel STkeletoii Construct ion in lloudon (sec Part VJS^l 


EEDPATH, BROWN & CO., LIMITED. 


i;[ COMPOUND STANCHIONS. 



Reference 

Mark. 

218 

M 

216 

M 

214 

M 

213 

M 

212 

M 

211 

M 

210 

M 

198 

M 

196 

M 

194 

M 

193 

M 

192 

M 

191 

M 

190 

M 

184 

M 

183 

M 

182 

M 

181 

M 

180 

M 



The above safe loads are tabulated for ratios of slendernesB up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formula for stanchions of mild steel having 
*' both ends flat.’* 

Safe loads for the condition of ** both ends fixed ” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula, see notes commencing page 192. 

For explanations of propertie.s, &c., see Part IV, 
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REDPATH, BROWN <fe 00., LIMITED. 


COMPOUND STANCHIONS. 


Compositioii wMl Properties. 







d. 

Weight 

Area Centres 

per 

in of 

foo’ 

square W’ebs 

in lbs. 

inches. in 


inches. 


Radii ox 
Gyration. 


Eccentricity Coeffldente. 



2-4» l+OAlavIl+O-WkX 
248 l+0-41fl!vl+016a 
2-47 l+0-42aYl+017a 
2-50 l+0-48avl+0-17a 
2-51 l+0-48avl+017a 
2 51 l+0-48avl+018a 
2-52 l+0‘4aavl+018a 


2-48 l+0-41avl+0'17<I: 
2-47 l+0*41av 1+017 
2-46 l+0-41aY 1 + 017 
2-48 l+0-47aYl+018a 
2-48 l+0'48fl:Yl+0-18a 
2-48 l+0-48aYl+018a 
2-49 l+0-48aYl+019a 


2-44 l+0‘47avll+0-17a 
2 44 l+0'48aYl+017a 
2-44 l+0‘4&7vl+0-18a 
2-46 l+0-48avl+018a 
2 46 l+0’48ayl +0-180 



In each ease the nrelgfat pet foot given is the minimum that eaa be rolled, and a rolling 
maridn of 2i por cent, over thu muet bo allowed. See page 7. 

l^h we&bt per foot is for the riveted shaft only. Weight of baee, Ac., to b« added. 

Least latui of Kymtittii and relative eccentricity coefficients are printed in prcxminent type. 

Wes actual eccentric load ; K* relative eccentricity coefficient; Wo » equivalent concentric 
value; WcsWexK. 

In eccentricity eoefflcieuta aubatitute actual value of “ am of eccer.tricity ’* for a* 
and reepectlvely. 

For f nil ezplanationa of tableip aee notei commencing page 102. 


explaj^tiona of tableip aee notei commencing page 102. 
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REDPATH, BROWN & CO., LIMITED. 

•'T 

II 

II 

ll 

if- 

9HS 

111 ' COMPOUND STANCHIONS. 

II B 
ll 1 

[| Safe Concentric^ Loads, in Tons. 

*t Ends Flat. 


MjBjn 

SiS 


Reference 

Mark. 

Size, 

DxB 

inches. 





HEIGHTS 

IN FEET. 





8 

12 

16 

20 

24 

28 

30 

32 

34 

36 

1 38 

4o 

4- 

1 

A 

1 


17 xl6 

541 

536 

528 

518 

505 

491 

482 I 

474 

1 

465 

455 

445 

429 

389 

35^' 

166 M 

16^ X II 

488 

483 

47G 

■cd7 

455 

442 

4.35 

427 

419 

410 

401 

384 

348 

317 

164 M 

16 X 

4,35 

430 

424 

416 

405 

393 

387 

380 

372 

364 

?56 

339 

307 

280 

163 M 

15.f xM 

384 

379 

371 

362 

350 

336 

329 

321 

313 

284 

2.55 1 

230 

209 

190 

162 M 

15^ X M 

361 

356 

349 

340 

329 

316 

309 

301 

293 

205 

238 

215 

195 

178 

161 M 

15ix M 

338 

333 

326 

318 

307 

295 

288 

281 

274 

247 

■221 

200 

181 

165 


15 X n 

315 

310 

304 

296 

286 

275 

26S 

202 

•255 

228 

205 

185 

167 

152 

148 M 

17 xl6 

498 

493 

486 

477 

465 

452 

445 

437 

428 

420 

411 

398 

361 

329 

146 M 

16|| X M 

ub 

441 

434 

426 

416 

404 

397 

390 

382 

374 

366 

353 

320 

292 

144 M 

16 X II 

392 

388 

382 

376 

366 

,355 

.349 

343 

336 


3?2 

308 

279 

254 

143 M 

15Jxl4 

.341 

337 

330 

322 

311 

299 

293 

285 

278 

254 

228 

206 

187 

170 

142 M 

15J X II 

318 

314 

308 

300 

290 

279 

272 

266 

259 

235 

211 

191 

173 

157 

141 M 

15ix M 

295 

291 

285 

278 

269 

258 

252 

246 

240 

216 

194 

175 

159 

145 

140 M 

15 X II 

272 

268 

263 

256 

247 

2.37 

232 

226 

2-20 

198 

177 

160 

145 

132 

128 M 

15 xl4 

488 

482 

473 

461 

446 

429 

420 

410 

400 

371 

333 

301 

273 

248 

126 M 

14ix M 

442 

436 

428 

417 

404 

388 

380 

371 

361 

334 

299 

270 

245 

223 

124 M 

14 X „ 

396 

390 

383 

373 

361 

347 

.339 

331 

323 

296 

266 

240 

217 

198 

123 M 

13Jx 

372 

367 

360 

351 

340 

,326 

319 

311 

303 

277 

249 

224 

204 

185 

122 M 

13i X .. 

349 

344 

338 

329 

318 

.306 

299 

292 

284 

259 

232 

209 

190 

173 

121 M 

ISJx „ 

326 

322 

315 

307 

297 

2vS5 

279 

272 

'265 

240 

215 

194 

176 

160 

120 M 

13 X M 

303 

299 

293 

285 

276 

265 

259 

252 

246 

221 

198 

179 

162 

US 






Rivets ^-in. 

diam. at 6-in. pitch. 





The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Fonnul» for stanchions of mild steel bavins 
botli ends flat.*' 


Safe loads for the condition of ** both ends fixed ” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formulae, see notes commencing page 192. 

The safe load printed in italics is for a height greater than 40D. 

For explanations of properties, 4tc., see Part IV. ^ . J * 

■ ' I ■ HI.. ■ ,1. ^ 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition an4 Properties. 


V, ■ ' a-il; h 

. I U 


Composed of 
Weight 

Two n 


' Area ‘<>ei»tre.s| 
! ill I of 
! »fiUHi e j Web.H i 


Itadii of 
CvraiioR. 


Kcoeiitricity Coefficients. 


Web. Flange. j y.^y 


’ xOallbxl.;, 279^ , 
.. L, X 1} 2r.2i 
„ In -I 22r>^t I 

n .4x ^ '2lK). 

I • X S 

M X § iTO 

H .. V I, i6t 

“I 

1 1 • li/. IfixU,! 1 

M .. : 2:i<IJ 

In \ i I -id:!' 

.. il4x ?| 17S 

II I II X If' Itifj 

.1 MX 154 I 


(>a UxU! 25:i.\ 
M xll 229:; 
I. X 1 20r).i 

II X I 194 
„ X I 1S2 
.1 X g 170 
I. X i 158 


I 

' 5F 0 ! 
, ! 
.'ll 'll ' 


2-49 il + O’^rtvil+O-lSax 
2 IS in 0•41^^^4 -t-O-lSrZi 
2 I'i ,14 0-4!^' il+O'lSi'K 
4 4;i il -I O-i-7^/' l + O'lOci' 
2 i«-' '1 J O-'iT/'/Jl + O-IPrt’x 

•-■•is 11 -0•48f/^ll^ 0 2i*.'7x 
• -I 1 0^1S(/n4 0-207/\ 

•Ml ll+0-407rvl • 0'1777.. 

•-■ 1-.! ;i rO-41avi-< 0-iTrt’x 

2 II ;i I o-4irA;H "•isfl’x 
•-’•■iS 11 +0-47t7v|I -! 0-I.S7/X 
2-i.1 11 ; 0-4.7rtv 1 i WMl^ 
2-4;! ,1 i 0-4777 vI+0-19(7x 
2-43 ;i-( 0-487/vl 4 019rt.v 


3-91 I c.Oi I 2-71 -2 " 1 f0-4677vl+0-2mx 

3-90 ! 5-hfi I 2-72 I il+0-46«v l +0l2iax 

3-88 .'>(>9 ; 2-74 : •2.-.I !l h0-47rtvl +0-22ax 

S-S7 I .'>•(!>! ; 2-75 . 2-.VI il40-47fli l l-0-22ax 

3-8« I r,i,] I 2-7r3 : •-’ .M) il 1 0-4774v;i + 0-22ax 

3-86 I 5 A > ' 2-77 •>•49 '|l+0-47axlH 0-23ax 
3-84 5-:i2 j 2-78 j 2 49 l+0'48av !+0-23ax 


In each t\ise the weight per foot, given is the miiiinuim that can be rolled, and a rolling 
margin of 2^ per cent, over ibis inn.st W'l allov. ed. See page 7. 

ICach weight pet f(»<v is foi the riveted shaft ^'nly. Weight of base, A-c., to be ai’ded. 

Lea.st rodii of gyration and relative cccentrK-jty cocfHrients arc printed in pi i rn’iient type. 

We actual ecccntiic load* K= relative eccentricity coefficient; Wc= equivr.lenr concentric 
value ; W c = Wp a K. 

In'avial eccentricity coefficients .substitute actual value of “arm of eccentricity" for Ot 
and iz» respectively. 

For full explanations of tables, see notes commencing page 102. 


145 





For Staiuhioor ia Bisiniiiigs oi Stf r! SfceUt';!! Consti urHon In I.ondoo (^^‘e Part W.). 


REDPATH, BROWN & CO., LIMITED, 



COMPOUND STANCHIONS. 

Safe Concentrif Lcids, in Tons. 

Ends Fiat 


Reference 

Mark. 

Size, 

1) X B 
inches. 

108 M 

15 xl4 

106 M 

14} X M 

104 M 

14 X „ 

103 M 

13|x 

102 M 

13} X 11 

101 M 

13i X M 

100 M 

13 X „ 

99 M 

12? A „ 

94 M 

14 xl2 

93 M 

J3|x u 

92 M 

13} X M 

91 M 

131 X „ 

90 M 

13 X .. 

89 M 

12fx .. 

78 M 

13 xl4 

76 M 

12} X II 

74 M 

12 X .. 

73 M 

llfX II 

72 M 

11} X I. 

71 M 

lUx „ 

70 M 

11 X .< 

69 M 

10|x .. 


nSlGHTS IN FKET. 


1 ^ 

1 

16 

! 20 
i 

1 24 

1 

! 28 

j 30 

32 

34 

36 

38 

1 40 

1 

42 

44 

450 

1 

444 


1 

:424 

I 4 I! 

395 

1-187 

1^78 

fsos 

343 

308 

1278 

252 

230 

403 

398 

|3!«) 

‘380 

308 

:154 

1347 

|338 

I 330 

306 

275 

248 

225 

205 

357 

352 

1345 

1336 

326 

313 

'306 

I2t)0 

i291 

208 

241 

217 

197 

180 

334 

320 

1323 

i314 

304 

293 

:286 

279 

i272 

250 

224 

202 

183 

167 

310 

300 


!292 

283 

272 

206 

200 

,‘253 

231 

207 

187 

170 

155 

287 

283 

!27S 

:270 

262 

251 

i2lG 

210 


212 

190 

172 

156 

142 

204 

260 

'255 

1248 

240 

231 

!220 

‘220 

214 

193 

174 

157 

142 

129 

241 

237 

233 

226 

219 

210 

ais 

200 

195 

175 

157 

142 

128 

117 

2S2 

277 

270 

260 

249 

235 

225 

198 

175 

156 

140 

127 

175 

m 

202 

258 

251 

242 

231 

219 

208 

183 

162 

144 

130 

117 

106 

96'B 

243 

238 

232 

223 

213 

202 

191 

168 

149 

133 

119 

107 

97-6\S8-m 

223 

219 

213 

205 

196 

185 

171 

153 

136 

121 

lOS 

i9S'OiA'8-0 

810 

203 

199 

194 

187 

17S 

468 

157 

1 :\H 

122 

!io9 

98 0 

88*6 

80 'S 


183 

180 

175 

168 

160 

161 

no 

123 

jl09 

98-6 

87*4 

78-8 

7V6 


442 

436 

428 

117 

404 

389 

381 

372 

1302 

339 

304 

275 

249 

227 

395 

390 

3S3 

373 

301 

::ms 

340 

332 

324 

302 

271 

244 

322 

202 

349 

344 

338 

321# 

319 

!:{o7 

300 

‘2<>3 

286 

204 

‘237 

214 

194 

177 

326 

321 

315 

307 

297 

‘280 

280 

‘273 

‘206 

245 

220 

m 

180 

164 

303 

298 

293 

285 

276 

205 

2f;0 

•253 

247 

1227 

203 

184 

100 

162 

279 

276 

270 

203 

255 

245 

239 

2:i4 

2‘28 

208 

JS7 

108 

163 

139 

256 

253 

248 

241 

233 

224 

219 

214 

208 

189 

170 

153 

139 

127 

233 

230 

225 

219 

212 

204 

199 

194 

189 

770 

163 

138 

125 

114 




Rivets j'in. diam. at 

d-in. 

pitch. 





The above safe loads are tabulated for ratios of slenderness up tf;, but not exceeding; 160. 
Safe loads arc calculated by the MoncricS FoimulK for stanchions of mild steel having 
" both ends flat.** 

Safe loads for the condition of ** both ends fixed” are id nlical with tabular Ion ds on the 
IteiglitH to left of zigzag line. 

For other conditions and formula;, see notes commencing page 192. 

Safe loads printed in italics ore for heights greater than 40D or B. 

For explanations of properties, Ac., see Part IV. 
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REDPATH, 

BROWN 

k ( 

30.. 

LIMITED. 



1 COMPOUNC 

STANCHIONS. 




(7x- 

'j 1 


Compositioa an^ Properties. 


,,j / M 

Y ;:|r- ' d 

1 i;i\ 1 

{^4 r 

x* 

4 

mts 

|!-[v 

u 

Composed of 

Weight 

Area 

d. 

Centres 

Eadil of 
Gyration 


Eccentricity eoefficii 


Two 

Steel 

Joists. 

Plates, 
each 
dange 
to form. 

in lbs. 

in 

square 

inches. 

of 

Webs 

in 

inches. 

Axis 

Y-Y 

Axis 

X-^X 

Web. 

Fliinge 

Axis 

Y-Y 


Axi.s 

X-X 

•A 

CO 

X 

14x1^ 

233} 

67*9 

7 

3-93 

613 

2*68 

2f)0 

4- 

o 

1 4- 

0-20«x 

II 

11 X 

209} 

60-9 

II 

8*91 

5 '97 

2*69 

2*48 

1 -I-0*46^V 

14- 0-21 

II 

II X 1 

185} 

53*9 

If 

3*90 

5-80 

2*71 

2*40 

l+0*46f/v 

14 


n 

II X J 

174 

60-4 

II 

3*89 

5-72 

2*72 

2-45 

14 0*47av 

14 

0-21flx| 

If 

II X 1 

162 

46*9 

II 

3*87 

5 <>2 

2*73 

2 44 

l-i-0'47flrY 

14 

0*22ax 

II 

«• X i 

150 

43*4 

It 

3*86 

5'5:i 

2*74 

2-44 

l + 0-4.7aY 

14 

0 

1 

ri 

If X i 

140 

39-9 

M 

3*84 

5 4,3 

2*75 

2-4.7 

l-h0*48^v 

14 

0-22^x 

II 

II X 1 

126 

36-4 

11 

3*83 

5-32 

277 

2- 13 

1 fO-48fl'Y 


0-23ax 

12x5 

12x1 

148 

42-8 

6 

3*33 

5-83 

2*71 

2-44 

1 4 0*54fltY 

1 + 

0-2ia!x 

II 

II X 1 

138 

39-8 

II 

3*32 

574 

2*72 ! 

2*44 

l+0*54av 

14 

0-21 ax 

II 

II X 1 

127i 

36-8 

II 

3*3J 

5*61 

2*73 

2-43 

l + 0-55flY 

1 4 

0-21 a* 

11 

II X 1 

117} 

33-8 

If 

3*30 

5 *51 

1 2*75 

2-43 

1 H 0*55i7Y 

l4 

0-22ax 

II 

II X i 

1074 

30-8 

II 

3*28 

5-4.3 

! 2*76 

2-43 

14-0*56^^?^ 

l4- 

0*2-2ax 

II 

X 8 

97 

27-8 

If 

3*26 

5-31 

j 2*79 

1 

2*44 

H 0*56av 

14 

0-23ax 

10x6 

14xli 

229i 

GO 7 

7 

3*94 

5 '22 

2-67 1 

2 55 

1 4 0*45^^ 

1 i< 

0-24ax 

II 

n X 

205} 

69-7 

It 

3-92 

5 07 

2*68 

2-52 

14 0*46av 

l4 

()-25ax 

1’ 

II X 1 

181} 

527 

II 

3*91 

4-91 

2*70 

2-49 

1 +0*46f/v 

I 4 

0‘25ax 

II 

II X J 

170 

49-2 

II 

3*90 

4-83 

2*71 

2-4S 

l4 0*46r/v 

l4 

0-25a« 

II 

II X 1 

158 

457 

II 

3*89 

4-75 

2*71 

2-47 

1 f 0*46r?v 

J f 

0-26ax 

II 

II X g 

146 

42*2 

1 

3*87 

4-06 

273 

2-46 

l4-0-47<7-. 

14- 

0-26ax 

II 

II X ^ 

134 

3S7 

It 

3*86 

4-57 

2*74 

2*45 

1 4 0-47^Zv 

14 

0-27ax 

If 

.1 X 8 

122 

36 -2 

II 

8*84 

j 

4-47 

! 

! 

i 

276 

1 

244 

l4•0•48^^v 

;4-0-27«x 

In each case the weight ffer foot given is the luiiiimum that can be rolled, anl a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

l^h weight per fool is for the riveted shaft only. Weight of base, Ac., to be added. 

Ijeast radii of gyration and relative eceentricity coefficient'; are printed m prouiinent type. 

Wesactuol eccentric load ; K=Telative eccentricity coefficient ; Wc=equi\aleut concentric 
value; Wc^'WexK. 

In eccentricity coefficients substitute actual value of “annof eccentricity" for ar 

and a> respectively. 

For full ezpla^tlons of tables, see notra commencing page 102. 
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For S^urMobS itt t>^ Jsteei Skeleton Constnicfrioa i« Lonrlon (feee Pfltrt Vt-)^ ' 


REDPATH, BROWN & CO., LIMITED. 



COMPOUND STANQHIONS» 

Safe Concentric Loads, in Tons, 

Ends Flat 


Reference 

Mark. 


j 8 ; i 2 ' 16 20 j 


nRT<inT.S IN FKE1\ 


26 . 28 ! 30 I 32 I 34 ! 36 I 38 I 40 


64 M 
63 M 
62 M 
61 M 
f>0 M 
r>n M 


38 M 
36 M 1 

34 M ! 

33 M 
32 M 
31 M 
30 M 
29 M 


12 )'J2 
ll^x . 
1J‘. V M 

3i|x .. 
11 > 

10 ^*' X . 


11 .. 14 
lOi . . 
10 • 

93 . , 

■. •. 
9> X 
9 ' X M 

8^ A II 


■*27:‘ .2:0 1202 :2,.*:; 

;25r) |2o0 i243 ,233 
1231 |22i .210 
215 '21 1 i205 
i05 ]i>2|iH»/iSO 
176 172 liM jl^‘ 

146 ]'12|l37!i29 
130 120 p21 

415 ilOO *401 \m 
368" .363 356 jSlT 
322 311 i303 

299 204 289 281 
275 27] 266 259 
252 2*18 243 2:i7 
229 225 220 214 
205 -^02 19S 192 

227 223 217 210 
20s 204 198 191 
ISS 181 179 173 

168 J65 160 J54 

! 

jl35il31 126 119 
IllM 1115 no 105 


i2U |242 
!230 i*22*l 

!2]2 I207 

;?91 !5 s 9 
'•176 jlVl 


jin li^»T 

3f!6 |;<7!» 
:w>, L-i:!; 
299 29^ 
277 1273 
255 251 
233 22f» 

211 207 

ISS 181 

205 200 
187 183 
169 165 
151 J47 

115 111 
10] '97-7 


:236|229 220 193 171 153 137 124 

;2?ti ;2]2j203 i :s 158 14J 127 114 

;20| 164 145 129 116 705 

il7-‘ {69 i 19 132 HH 105 ,9.5'. 

i 1 67 1)62 152 134 418 106 04'985'f: 
'9/)iUr>'935 119 105 05't*S4'S70’n 

jlOO i)l'5|79-7 70 I uriilr/f 
r93' I ISO‘.»;70‘Oi6 1 '5j tl'o 4S‘>i 

' i i ! 

I 372 W>*3.)7 349 340 319 ‘JS7 259 
1330 ::.21 1.317 .309 302 38:1 353 338 
I28S '283 1277 270 :303 \3U 310 198 
i2GS 262 ,250 250 344 333 303 1S3 
j246 211 [236 3SO ^'305 184 166 
{224 219)214 3o9 301 170 161 I45 

j2n2 i9s inn iss 174 iss m m 

II 80 no i):: 1 61 140 133 119 108 

195 190 182 IGO 141 136 113 102 

178 173 105 145 138 114 lOS 92-7 

161 150 148 130 115 103 93'18S‘l 

143 139 131 115 10 3 90-SSX'5 73'C 

98-5jS4*9 7^'^So' 057 l;5/‘4 
85 ' l|73 -lli', 3 56 ' ' jO 3144 


Rivets t-in. diam, at C in. pir.ch. 


Tbo abovp safe loads an for latios of RlMidotnesa up to. but not oxtcoilii.n: iw 

Safe loa«ls are oah iijaloij li\ tbo Mom PornmU' for sfanrbio'm «if nubl st'-cl li,i\ .>in “both oiuIr flat." 

Safe loads for tbe r.trrJition of ••botli ondM fixrd" atv uJcntfcal with tabular loads on Hu' lii(>jj,hts bi left of zigzag lino. 
For other onnditiu)!^ itj-i foi niube. see notes comniencmfr page 
B>ife loads printed in itains are foi heights gieater than 40D 
For oaplanaMons of proji’rtlrs. . eee Part IV,- 
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REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

Composition add Properties. 


Composed of 

VVeiftht 

Area 

d. 1 

<entio*4! 

RatUi of 
GyraLion. 

1 

Two 

Hteel 

Joists. 

Platen, 
«acli 
tiaiigo 
fco form 

Tier 
foot 
in lbs. 

in 

sqnd.re 

inebee. 

of 1 
Webs j 

in I 

i inches. 

Axi.«! 

Y-Y 

1 Axis 

1 X-X 
i 

' Web. 

1 

10x6 

IL’ X \ 

144 

41 0 

: 6 i 

3*34 

j 

. 4*95 

i 

i 2*71 : 

11 

>, ^ 

i:i4 

38*6 

' fi ! 

3*33 

1 4 -86 

2-72 1 

II 

.1 X f 

1234 

35 G 

! It 

3 02 

i 4 77 

j 2*73 

II 

II X -g 

1134 

32'G 

1 

1 ') 

3*31 

•l-iiS 

2-7-t i 

H 

II A ^ 

1034 

29 -<5 

(1 1 

3*29 

! 4',lS 

2-76 i 

ir 

" X i 

93 

26*6 

> ti ! 

3*23 

1 4*47 

2-78 i 

y ..4 

10 X 4 

781, 

22 3 


2*7,5 

4 k; 

3*10 

fi 

II X 1 

70 

19*8 

„ 

2*73 

1 4 08 

3*13 

S y 0 

14x1^ 

215i 

<i2’6 

n 

3*94 

4*.^3 

2*19 

It 

II xl| 

1914 

5.5 0 

i II 

3*93 

4 i.S 

j 2*20 

II 

II X 1 


48 -G 

' ?, 

3*91 

4*03 

! 2*70 

If 

M X 5 

15G 

4,5*1 

! " 

3*90 

: 3*95 j 

1 2*71 

II 

I, X 1 

144 

41'(; 


3 SO 

3*87 

2'7*2 

II 

II X 1 

132 

3S‘i 

1 II i 

3 SN 

3*79 

1 2*73 

•I 

11 X ^ 

120 

34 0 

> 1 

3*«G 

3*70 

! 274 

N 

M X 1 

108 

31*1 

i •• i 

3*84 

3*61 

1 2-76 

8x5 

12a 1 

Mill 1 

34;> 

1 1 
: ^ i 

3*34 

3 90 

1 3*00 

M 

fi X 1 

loy.' 

3! -5 : 

' '» I 

3*33 : 

3 'SI 

3*02 

M 

II X i 

99A ! 

2a ;> 1 

1 ir ' 

3*31 ! 

3 '73 

2*74 

II 

II X f 

89“ 

25', > 1 

o ! 

3*29 j 

3 63 

2*76 

8x4 

lOx 4 

724 

2<r«) i 

' i 

^ ! 

2*76 ! 

3 '76 i 

2*74 ■ 

It 

X 

ODCC 

04 

ISi 

o 

! If : 

1 

2*74 i 
1 

3-66 j 

1 

i 

1 1 

2*76 


^ oV ' 


Rccen tricity Ck>efljcientB. 



: 2-4; ll -0-54rt:Y!l+0*2ik2x 
1 -i ie il+0-54/7v!l+0-25a* 
‘i-i-i I) f0-&kivli + 0-25ax 
i 2-4.') !l4 0-55rt'yiI+0-2tWx 
I -*1-1 ,1 v0-65rt'vil+0-28«x 
j 2-4-1 1 r0-66avl+0-27i7x 

I 2-I4 J -i 0-66//V I 4 <)-29rti 

'2-4i ,1 4 O-GTid'. i -t a-30ttx 

■ I 

201 jl-4 0-4SaYl-fO-29fl'x 
2-57 |l-l0-45«vl+0-30flx 
2 -.54 11 '•0-46^}’v 1 + 0-31 «x 
2-r>2 !h 0-t6<2vl+0-31fltx 
2-51 !l-4(i4(iavli-0-32«x 
2-49 n O47«vl + 0-32tfx 
2-4S I ! (‘47 «v1+0-3347x 
2-47 (I t0 48avl-i0-34rfo 


2-47 |i l O-BiaYHO'SiJrtx 
2-)ii '1 i-0-55aiYl + 0-33ax 
2 43 il+0-55avl+0-33«x 

2 r; II+0-66f7Y l+0-.32ax 


Tn «ach cu» tb« woisrht per foot flren Id ih« mitiiiniiiu Uiat can bo rollod, and a rolling margin of per cent. oTor 
tbla moat W ailowMi Be** pog* 7. 

Bacb volght per loot is lor the riveCed ahaft unlf. Weight of bwie, Ac , tn b* added. 

Loaat radii of gyration and reUtive eocf^ntricit; corffii lenta are priii'eil In proiuLnont type. 

We as aetual ec+entri* iomi ; tv sr relative eoeeutiicity roecnrieut; Wr = nqulTaleut concent no value. WossWexK. 
la axial eooontrtelty eoeinuluiiU Bubatituta actual value of '* arm of eccer^tricitj ” lor fZv and 0s Nepeotivoly, 

Vor full exphaatioae of ublee, eee noiee eomuencing page 192. 


149 




For Sta^ucUioiiSi uj of Steel Skeleton Cons-truclion 


REDPATH, BROWN & CO., LIMITED. 



STANCHIONS 
Steel Channels. 

Safe Concentric Loads, in Tons. 
Ends Flat 

HEIGHTS TN FBBT. 


I 4 i 5 I 6 I 7 


8 9 10 11 12 18 14 



li>>, 4 81!»jS10|7t)‘7,78 l!70 173-87l*268‘261*851*l 42-936-0W-5 

12 X 4 7i ‘27u-5i6(l-f>'<5S 2!66‘6 64*7 62-6 60*2 57*6 48 0 40-334*3F9*6 

I 

1 2 > 3.5 i> 1 0 (13 1 iG 1 •! HK) ‘2 58 '3 56 0 53 3 46 *8 37 *9 31 *3 S6 S 

12x35 56 8 50-2 40*2 48 1 46 ‘6 44*8 42*9 39*7 32*2 26*6 :B$'3 19‘0 

I ! I 

11 i<4 61S)64-3(i3-4iC‘i-2(i0-8.’>9-257-2 55 1 52-845 0 37-8.T2-2«7-« 

11 xSJ 58 1 57-3.56-254-853 1 51-148-844-2 36-829-65^-9«-« 

10 x 4 58-958-457-656-655-453'»52-2 50-348-3 42'235-630-2fS-; 

10 X 3i 55O64-2S3-2S1-950-448-646-4 43^34-8 28-8 
10x.Si 45 9 45-3 44 •343-6 42 -2 40-8 39-1 37^30-6 25-3 

9 x 4 55-8 35-3 54-6 53-6 52-661-1 49-6 47-8|45-9 40-8 34-3 29-2 SB'S 

9 x 3) 49-548-g48-046-945-643-9 42-1 40-o|.32-e 26-9 et-6 19-$ 

9 X 3J 43 -4 42-9 42-241 -2 40-0 38-7 37-1 3^29-6 24-4 *0-5 17 S 

9 x 3 ,37-0 36-9 35-934-7 33-231 -4 26-7 iTljlT-l U'l 

8 x 4 50 -3 49 -9 49 -2 48 -4 47 -4 46 -2 44 -8 43 -akl -7 37 -9 31 -9 27- 1 


Tbti sbov» uf« loikdft ar»> Itibnl fur niton of al«nd«m«w op to, hut not ezciwdtnf 16Q. 

Safe loedn are ealculalco by Moneneff Formnla lor ■tsDchion* of mild ateol hsvlnc " hoUb endi flst.” 

Safe loedB for the coodltloiu of " butn ende ftred " are Identical with tabular loedi on the heights to left of zlgcag line. 
For other eondltfona and fonnnliii, ku notes oommenclng page 192. 

Safe loads printed in italics ate fot helghta greater than tOB. 

For explanations of properties, Be., see Part IV. 
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KEDPATH, 

BROWN <Si 

00 ., LIMITED. 


STANCHIONS. 





X 

i_U, 

1 r 


steel Channels. 


d 


■nth 


Dimensions 

and JProperties. 


r 

'tj M- 
xi 

-ill 


WeiKlit 

Area 

DLs- 

Radii of 
(lyration. 

i 

1 

Eccentricity Coefficients. 


1) X^B 
indies. 

per 
fodt 
ill ib.s. 

in 

square 
im-ln s* 

t.uice 

|inchei)i. 

Axis 
Y- Y 

1 

1 A\»« 
!X-X 

I 

i 

jWeb. 

1 

Axis 

FlaiiRe. Y - Y 

Axis 

Y-Y 

Axis 

x-x 

M5x4 

41 04 

1*2 33t 

3 01*15 

1‘08 

5 53 

! 

1-74 

2'H4 '1 i 2-60rt'v 

1 

l+0-79av!i +o-2r>ax 

12x4 

30 47 

10 727 

2 -969 

1*13 

4 51 

' 1*84 

1 

2-77 !1 1 2*347/ Y 

l-t0*81f7v 

1 1 0 30i2x 

M2x3i 

3i!-88 

y'OU 

•3«33 

0*96 

4*44 

I 1-82 

2 8.3 !l • 2*86flv 

1 \ O'Qtflv 

H O-31/Zx 

M2a3,« 

i!0l0 

7 ■•'7 5 

2-0 lU 

0*99 

4 *54 


2-74 1 1 2-68av 

1 + 0*87//^ 

1 f 0*29ax 

11x4 

33*22 

9-77] 

2 937 

1*14 

4*17 

! 1*86 

2-74 t^2*24ir/Y 

1 +0*81<3'y 

l+0 32fl'x 

11 x3J 

20 *82 

8 771 

2*604 

0*98 

4-11 

1*84 

2 79 H 2-71av 

l+0-93av 

l+0'33ax 

10x4 

30 - 10 

8-871 

2*898 

1*16 

3*84 

1*90 

2*70 !l 1 2*14//y 

1 \ 0'SZa^ 

l + 0*34ax 

*i()x:ii 

28-21 

S-290 

2 567 

0*99 

3-77 

1*88 

2 7(! 1 i'2-60^iv 

1 rO’95//Y 

1 ■i-0'35//x 

10 <35 

23*55 

0-925 

2 507 

1*02 

3-85 

1*84 

2-69 jl -, 2-47«vl4 0-90av 

l+0-34flr* 

9x4 

28*55 

8*390 

2-849 

1-17 

3-18 

1*96 

2 (i7 H 2-06«v 

1 + 0*83av 

l+0*37flx 

■^9x:h 

•25-39 

7*409 

2*5*29 

iOl 

3 43 

1-92 1 

2*72 H 2*47«v 

l+0‘96av 

l+0*38ax 

9x3^ 

22*27 

6*500 

2 *5*2*1 

1*03 

3 - 16 

1*90 

2 (ifi 1 H 2-38av 

1 + 0*92<!7y 

1+0-37//X 

9x3 

19*37 

5-696 

2*2*16 

0*84 

3 38 

1*81 

2-77 l + 3i9av 

l + l-07rtv 

i+o-4oax 

[ 8x4 

,25*73 

7*569 

2*799 

0 

li9 

3*12 

2*01 

2*64 l fl-97fZY 

l + 0-84aY 

i+o-4iax 

Id tui-h cMM the weight jkv foi.t Klven ia the tcimxmutu that cao be lulled, and a roUing luaiglii of 21 per cent, ovar 
thla BBUHt be allowed. He<- page 7. 

IXeh weight per toot U the shaft only. Weight of ba«e. *c., to he added. 

Ijeaat mdti u( gyration and fuUtiw eccentricity coedicleiitii bj« pniirwl In prominent type. 

"We = iustual eccentric load ; K =. r« lit 1 v« eccentricity coetHcicut , Wc =: equivalent coiicentrlc ralne ; Wc =i We x K. 

In axial eeeontricity ooelticieiita auh'^bitnte actual value of “arm of oooeiitriotty ” for Ai and U* reaneotivelv 

BootiotiB marked (*) are in oux atuekii. 

For full axplanatiODa of tablee, aee notee commencing page 182. 
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For S+ancb?oas in Buildings of Steel Bk«h'tcui Con^st/uciiou lu Loadort (see Part VI.) 


RBDPATH, 

BROWN <k CO., LIMITED. 

“IT 

STANCHIONS 

• 

Steel Channeia 

U.i 

r 

Safe Concentric Loads, in Tons. 

D- — 

Ends Flat. 


Reference 

Mark. 


HEIGHTS IN FEET. 


I 2 I 3 i 4 : 5 I C 


9 i 10 } ii 12 I IS 


vS X 3 


[44 *3;43-8 -i:> 0'4‘2*0.40 8i39-4'37*8 36-1 30‘024-8d?fy*^i7* 

1 j : ; i ! i — — I 

}47 '3'3G S 3r» y 34 ' «i33 -4131 ‘8 28 '7122 ‘TilS •4'76 S 


■:2U •22,-. •4:-J7 4 2(» • i 2 . '5 ! t) -S; i 3 • i I / / \9i 1 

1 ! , i I — ^ ^ — , I ! 

::iy -rw^y OiSS 3 37-6:36 6*35 ‘ZiW •9(32 4 *27 ■6122*8 19'S[J0\ 


3j'i 3S G32-8:31-7l3()T)29*Cfe0*7,2i J!l7-li74*./ 


0 X 3i 3i U,34'5.S4-0!33-232'3’31*330'l 2.S-8 2r)-j 20-7/7*4/-^V 

I : I ! ! i — ^ — I 

<1 X 3 31 -7 31 1 30-4 29-5i28 427 02r>- 1 20 0llCr2 JS'J^ 


6x3 2S'227'727*l:2G*325-3'24'222’9 h8-4 1 i-97^ 


6 X 23-2|22*7i21*9j20*8jl9*li 16-3 12-6 .9-9j 

6 X 2^ 2! 2;20-720 oIi9'I|]S-0 15-4 11-8 $ S\ 

5 i i I I 

4x2 I.j-21i7l3-912'9 9'9 7^3\ 5‘G ( 

si! ! I 

3i X 2 il2'9ll2-4’n'8ll0-9 8’4i 6’J!:^' 1 


3x4 9-8 9*1 7'8 5-0. 

i ! ! 


The above safe lotMls are tabulated for ratios of sleTiderncas up lo, hut not exceedni^' ICO. 
Safe loads are calculated by the MoncriefT J-’oruiulie for siauchiona of mild steel having 
“both ends flat." 

Safe loads for the condition of “both ends fixed" are identical with tabular loads on the 
heights to left of zi^eag line. 

For other condition.^ and fonnulcR, see notes comnieDrini! page 192. 

Safe loads printed in Italics are for height.) greater than 40B. 

For explanations of properties, «kr., see Part lY. 
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REDPATH, BROWN & CO., LIMITED 


STANqH'ONS. 

Steel Channels. 

S 

Dimensions and Properties. 


ffir^ etx. — H 

-r=ill 


Weight Area 


i Radii of I 
! tJyratiun. * 
tanoe ! " j" 


Eccentricity Coefficients. 


lulbd. imlie^ jiuches. Y 'y Web. Klange I Y— Y | Y— Y 


8 X 34 22*72 1 6 G82 2'48‘J , 1*03 | 3 00 : 1*97 • 2 68 jl -f 2*36f3:v 1 i 0*96av 1 +0’42a 

i I ! ' i ! 

8x3 19-30 r>-67r. 3 136 ; O'S? ■ 3 07 l'9i : 2'70 It ! 2-83fl'v 1 -i I'llfly 1 +0-43« 

8 x 24 15-12 4-448 1-831 i O'?! i 3 04 i I'S? i 3-73 jl 4 3-68«v 1 hl‘30rtv I -1-0 43fl 

I [ ' j 

7 x31 20-23 5-950 2-439 1 1 -04 2-73 | 2-03 ! 2 64 ;1 t 2-24fl’y l4 0*97«v l-40-47rt 

I * ! 

7 x 3 17-56 5-166 2 126 O'SS 2-70 j 1-98 i 2-68 1 i2'74aa +fl3aY 1 +0-48^/ 

6 x3J 17-90 6-266 2-381 1-06 2-37 12-12 200 l + 2-12aYl:4l-00«vl+0-6;W 

I 

6 x 3 16-29 4-791 2 072 0-89 2 33 ; 2-08 2-60 1 + 2-60av 1 + l-17tfv 1 +0-5r)<7: 

I I . 

6 x 3 14-49 4 -261 2 062 O'OO 2 37 i 2-07 2-60 1 42-61«v 1 +l*14av 1 + 0-63fl' 

I 

6 x2i 12-04 3-542 1-790 0-73 '3-30 | 1-93 3-70 1 43-38 </y 1 4 l-33fl'v l-r0-57a 

5 x21 10-98 3-230 1-743 0-74 1-94 I 2-05 ‘2 07 1 4 3-18^1y 14 l-38aYl-40-67ai 

I 

4 x 2 7-96 2-341 1-344 0-60 1-56 2-20 2 04 1 4 3-74 ^/y 1 4 l-83aY 1 + 0-82a 

I 

3Jx2 6-75 1-986 1-355 0-60 1 36 2-16 2-65 jl 1 3-78<Zvl 4-l-80flYH-0-94a; 

3 xli 6-27 1-549 1016 0*43 1 13 2-23 2 68 l4 5'32avl+2'54rtvl-(-l-12aj 


In each case the weight per foot given is tiie minimum that can be rolled, and a rolling ‘ 
margin of 2^ per cent, over this most l>e allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of base, d7C., to be added. 

Least radii of gyration and relative eceentririty coefficients are printed in piominent type. 

We-aclnal eccenliic load ; K -relative eccentricity coefficient ; W'c= equivalent concentric 
value; Wc= We xK. 

In axial eccentricity coefficients substitute actual value of '‘atm of eccentricity” for 
and az respectively. 

SeoUona marked (*) are in onr stocks. 

For full explanations of tables, see notes commencing page 192. 
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REDPATH, BROWN A CO., LIMITED. 


COMPOUND 

STANCHIONS. 


Composition 

aifd Properties. 

1 4y 

rTpl 


Composed 
of Two 
Steel 
Channels 
latticed. 

Weight 
per 
foot 
in lbs. 

Area 

in 

square 

inches. 

d. 

Space 

between 

Webs. 

Inches. 

Badii of 
Gyration. 

Eccentrldty Coefficients. 

Axis 

Y-Y 

Axis 

X-X 

Web. 

llange. 

Axis 

Y-Y 

Axis 

X-X 

12x3i 

66 

19-3 

6 

3*98 

4*44 

3*16 

2-83 

l+0*41flY 

i+o-3iax 

10 X U 

56J 

16-6 

5 

3*57 

3*77 

3*22 

2*76 

1+0*47<2y 

l+0-35«x 

9x3i 

51 

14-9 

4 

3*14 

3*43 

3*36 

2 '72 

1+0*56«y 

I+0-38fl:x 

8x3^ 

45^ 

1.3-3 

3 

2*71 

3 09 

3*50 

2*08 

1 +0*68fZv 

1+0-42CX 

7x3i 

40i 

11-9 

2 

1 

2*31 

1 

2-73 

1 

3*66 

2*64 

l+0*8toN 

1 1 

l+O-lTffx 

1 


Conventional Maximum SPAriNo and Minimum Piioportions op Lattice Bars and 
Battun Plates eou Concentuic LDAi>i><i (Jw?. /ii/ tlnyinecrimj and Mainteiuxnce of 
Way Auoc.y. 


Depth of Channel, Inches. 

12 

10 

0 

8 

7 

Width of Lattice Bar, Inches. 

••2i 

‘ii 

i 

••ii 

ai 

2 

Diameter of Rivet. 

4J 

i 

..Lj 

* 

La .1 


Sin U LI liATTlClNd-- 

Maximum angle of Inclination with homomnl ^ ^10 (iegreee 
Minimum thickneiMi — l/4uth of a, the tliagonal centres of rivete. 

Maximum hoiixontal ceiitree of rivete, c ~ 15 incboti 
Double Latticing— 

Maximum angle of Inclination with liorisontal=45 tlegreet 
Minimum UiickuesB= l/60th of a, the diagonal coutreH of rivets. 

Batten Pultes— 

Maximum centres of end rivets of batten plates ^ k inches. 

Let I B height of stanchion in inches, and k - radius of gyration of one cliaunel 

Ir greatest. 

Minimum thickness « l/l^th of c, the horizontal centres of rivets 
Minimum width p ^ e, the horizontal centres of rivets for end plates. 

„ „ g =iCf „ „ „ inteiTuediato plates. 


In eaeli ohm the weight per f<K>t <1veu !■ the luinlmaui that can bo nolled, ami u rolling luaigiu of 2| per Mut. over 
thia Diiut be allowed. Bee page 7. 

Kaeh weight per foot la for the abaft onl j. Wetghta of latttoea baae, Ac., to be added. 

tjMSt ndil of gnaWoB aad relative eooentriclty ooeffldinnU are printed in prom Ineut ty pa „ . 

We « aetnal eoaentrie lewl , E *= relative ocweritrlcl t y cnofflrieiit ; Wc - equivalent romxmti Ic value ; Wc ^ We x K . 
In aslal eoeentrloity mttolenta mibetltate actual value of '*ana of eaeeBtiicitjr ** for and <7i rtepeetively. 

For fall explaaatlona of tahlea, eee uotea oomuiencing page 192. 
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For Stuchloot to BuU<!1it(ii of Si«e! Skeleton Const rncf ion in Xondon (ttc f ktt V!.X 


REDPATH, BROWN & CO., LIMITED. 



COMPOUND STANCHIONS. 

Safe Concentric JLoads, in Tons. 

Ends Flat 


Reference 

Murk 


Size, 
D X K 


HBIOHl'S IN FEBT. 




!“ 

1 

! 

16 

i : 

1 20 i 22 

1 ; 

;24 

26 

28 

30 

32 

34 

36 

38 

40 

r>K i’ 

15 X 

14 

400 

loo 

:39i 


:i73 

.‘iOG 

359 

350 

342 

333 

307 

274 


222 

50 V 

14^ X 

II 

3r.9 

354 

:m 

330 

330 j323 

316 

309 

301 

293 

265 

237 

212 

192 

54 V 

14 X 

II 

313 

308 

;toi 

292 

2S6 pSO 

274 

268 

261 

252 

223 

199 

179 

161 

53 r 

13£x 

M 

290 

285 

Ws 

•259 

2iyi 

259 

253 

247 

240 

228 

202 

180 

162 

146 

52 P 

IS^x 

II 

20r> 

262 

256 

247 

‘243 

237 

232 

226 

220 

205 

181 

162 

145 

131 

51 1' 

131 >' 

ft 

213 

239 

2:53 


•J-il 

216 

211 

205 

199 

181 

160 

143 

128 

116 

50 P 

J3 X 

II 

220 

216 

•-’10 

2u,i 

199 

194 

189 

184 

178 

157 

139 

124 

111 

101 

40 P 

12^ X 

12 

185 

180 

173 


158 

153 

133 

115 

100 

88*2 

781 

69‘7 



38 P 

13 xl2 

340 

339 

329 

316 

309 

300 

292 

283 

249 

219 

194 

173 

155 

140 

3C P 

12ix 

II 

;i07 

300 

291 

279 

272 

265 

257 

247 

215 

189 

167 

149 

134 

121 

34 P 

12 X 

II 

267 

261 

253 

2.42 

236 

229 

222 

208 

181 

159 

141 

126 

113 

102 

33 P 

ll}x 

II 

217 

242 

234 

224 

218 

212 

205 

188 

164 

144 

128 

114 

102 

9S'S 

32 P 

llix 

II 

227 

222 

215 

205 

200 

194 

188 

169 

147 

129 

114 

102 

91*7 

82-7 

31 P 

ll^x 

fi 

207 

202 

195 

187 

181 

176] 

170 

149 

130 

114 

101 

90*4 

811 


30 P 

11 X 

II 

188 

183 

176 

108 

163 

158 

150 

130 

113 

99-4 

88-0 

78*5 

70-5 


29 P 

lOf xlO 

156 

150 

141 

130 

110 |92*9i79'2 

68*3 

59’4 












Rivets }-in. diam. at 6-in. pitch. 





The above safe loads are tabulated for ratios of slenderness up to, but not exceeding lOO. 
Safe loads are calculated by the Moncrieff FormuUe for stanchions of mild steel having 
"both ends flat." 

Safe loads for the condition of "boll) ends flxed** are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and fonnuls^, see notes commencing page 192. 

Safe loatK printed in iUtlics are for heights greater than 40D. 

Per expUbuailons of properties, Ac., see Part IV. 






REDPATH, BROWN & CO., LIMITED. 


OOMP9UND STANCHIONS. 

» 

Composition and Properties. 


■IIj!' 


Ckimposed of 




VTelght 

Two 

Plates, 
each 
flange 
to form. 


Steel 

Channels. 

in lbs. 

12x31 

14 xU 

211 


Itadii of 
Gyration. 


Eccentricitj CoefflcienU. 


in between r 



, In each case the weight per foot given ie the mininium that can be rolled, and a rolling 
mar^ of per cent, over this miist be allowed. See page 7. 

Each weight per foot is for the riveted shaft only. >V eight of base, &c., to be added. 

Least rami of gyration and relative eccentricity cocfTioients are printed in itroininent tyTie. 

Wesactiial eccentric load ; Ksrelative eccentricity coethcieut ; Wcaeqnivaloiit concentric 
valne; WcsWexK. 

In axial eccentricity eoeffidents substitute actual \aluo of '‘arm of eccentricity” for or* 
and a* renpectively. 

For full explanations of tables, see notes commencing page 192. 
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' For StADchioiiS in BuiJditJg's of SttM-i Sk^!€tou Cori^tniction in Lonrior (seft Fart Vif.). 








REDPATH, 

BROWN 

A ( 

30., 

LIMITED. 


COMPOUNC 

« 

STANCHIONS. 





Composition and Properties. 

• 




IF 

j" 


€!omposed of 

Weight 

Area 

d. 

Space 

Radii of 
Gyration. 

Eccentricity Coefficients. 

Two 

Steel 

Channels. 

Plates, 
each 
flange 
to form. 

per 
foot 
in lbs. 

in 

square 

inches. 

between 

Webs 

in 

inches. 

Axis 
Y- Y 

Axis 

X^X 

Web. 

Flange. 

Axis 

Y-Y 

Axis 

X-X 

9 X 

12x1 

135 

38 9 

2*5 

3*11 

4-^7 

2*06 

2-52 

1 + 0'62fl!Y 

l+0*28fZx 

tl 

If X j 

1244 

35-9 

M 

3-08 

4'3S 

2*08 

2-51 

l+0*63fZv 

l + 0-28ay 

If 

M X J 

1144 

32-9 

II 

3*04 

4*28 

2*10 

2*50 

I+0156fl!Y 

l+0-29ax 

II 

II X t 

1044 

29 9 

II 

3-00 

418 

2*14 

2'50 

1*^ 

+ 

o 

f 

i+o-3oax 

II 

II X 4 

94 

26-9 

II 

2*94 

4 07 

2*18 

2-51 

1 + 0*70^Zy 

1 +0*30ax 

II 

lOx 1 

79 

22*4 

1*5 

2*33 

3-90 

2*11 

2i>7 

l+0'92aY 

l + 0-32fl!x 

8 X 34 

10x1 

116 

33*3 

ITv 

2*58 

4-00 

1*88 

2-56 

l+O^Bflv 

i-h0'3iax 

fi 

II X J 

107i 

30 '8 

II 

2*55 

3 '91 

1*90 

2 '55 

1 ^-O-nav 

I +0-32ax 

II 

II X J 

99 

28*3 

II 

2*52 

3 '82 

1*93 

2'54 

l + 0*79av 

l + 0-33«x 

11 

.> X i 

904 

25*8 

If 

2*48 

3-73 

1*95 

2-54 

1 -t O'SIOy 

l+0'3Y3ax 

11 

II X ^ 

82 

23-3 

•1 

2*44 

303 

1-99 

2 r>4 

t+0*84av 

l+0'34a:s 

II 

9x 1 

71 

201 

1 

2*12 

i 

3 '49 

I 

1 

1 1 

1*93 

2T)7 

l + l*01av 

i+o-30a'x 

In pach case the weightier foot given is the miniiimm tliat can be rolled, and a rolling 
margin of 2} per cent over this must be allowetl. See paue 7. 

l^b weight per fo(.‘ i.s for the riveted shaft only. Weight of base, Ac., to be added. 

fjeast radii of gyration and relative eccentricity cocltirients are printed in prominent type. 

We^actnal eccentric load ; ICsrelative eccentricity coefficient ; Wc-equivalent concentric 
value; Wc*WexK. 

In arial eccentricity coefficients substitute actual value of “arm of eccentricity” for 
ana a* respectively. 

For full explanations of tables, see notes commencing page 192. 
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For Stawhlwu la 6iillii!ne« of St«ei Skeleton CMiAfacttos U XHaKMt U*i 


BEDPATH, BROWN A CO., LIMITED. ^ 


STANCHIONS (or STRUTS). 
Steel Equal Annies. 

Safe Coccentric^ Loads, in Tons. 
Ends Flat. 


Reference 

Mark. 


Size, 

f> X B X t 
inches. 


nEIGQTS IN FEET. 


10 11 12 13 14 ' 


fi x6 xf 56‘J55 6i54‘8|52*9!5‘2-7|51'3!49-8 480i46'140G34*129a25 0 
X ^ 47-3|46‘8!46*2:‘15-4j44*5ki*3i42 040*6i39 0:J4-8 29 224-921 r. 
X i j38-2|37*937-4;36*7!3ri-0i35 0'34‘0 32-8 31 -Spd-l 23-620*1 17-4 


5 x5 xj 45-945'3l44-4|43-2i41-8!40-138-3133-6!27'2!22-518'9 
M X ^ 38 -8 38 -3137 *6 36 -6 35 -634 *1132 *6 29*6l23 -9 19 -8 16-6 141 

„ X I 31 -5 31 -0i30-4 29-7 28-7 27 7|264 23-9! 19 -4; 1C *0 13 51 1 -5 


4^ X 4i X f 40-8140 1 39-1I37 -836-2I34-329-7 -23-5 19 0:15-7 
t, X g 34-6!34-0!33-2i32-l 30-8|29-3 26 3 20 8 16-8!l3'9 

I, X i 28-1 27-Cj2G'9j26-0j25-023-82J -4 16-9 13-7jll 3 


4 x4 x5 35-7134 •933*7|32-330-5-26-520-3hG013-oj 
n X S 30-3|29'628-7127-5i2G'l ‘23-7il8 l|l4-3!l] -6' 


xi 24-7 24-l|23-4;22-42l-2^l9-3;14-8;l 1-71 9*4* 
xg 18-8 18-4[I7-8|l7-116'2|l5’ljl 1-5 91 74j 


3J X 3i X g 26-1 25-324-3i23 0!21 4 IC O 12*2 9 7 
.. |21 -320-7 l9-8|l8-8jl7-r) 13-0 lO-O 7‘9 

M xf il6-3 15-8 16-214*3 13-4 10-0 7 6 6 0 


The above safe loads are tabulated for ratios of sloudemess n|» to, but not exceeding 100. 

Safe loads are calculated by the Moneneff Furuiulee for stanchions of niild steel harinE 
“ both ends flat.” 

Safe loads for the condirion of “both ends Uxed” are identical with tabular loads on the 
hei;?hts Lo left of zigza;: line. 

For other conditions and forrnulfle, see notes commencing page 102. 

For exp];, nations of properties, Ac., see Part IV. 





REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or STRUTS). 

U\ 

Steel Equal Angles. 

Ky X 

Dimensions alid Properties. 

^ a'\ V 

^ 

b , V / 


e, 

V/ V' 



In each caee the weight per foot given ia the miiumum ihaC con be rolled, and a rolling 
TTiaririn of aj per cent, over tltia muKt bo allowed. See pape 7. 

l^och weight per foot ia for the ahaft only. Weight of connections, dtr., t-o be avided. 

Leant radii of gyration and relative eccentricity coefbeionta are printed in prominent type. 
We»actuat eccentric load ; Ks relative eccentricity coeliicient ; Wcsequivalex^t concentric 
▼alne; Wc«sWexK. 

In axial eccentricity coefficients substitute actual value of '*ami of eccentricity" for Of 
and ae respectively. 

For full explanations of tables, see notes commencing page 192. 
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For m BtilkDRg'x of Ster* SkeWtoo Co»stf»cti<j®i itt l.oodoa (see Part \fl,)L 


REDPATH, BROWN A CO., LIMITED. 



STANCHIONS (or STRUTS), 
steel Equal Angflee. 

Safe Concentric ^Loada, in Tons. 
Ends Flat 


Reference 

Mark. 


Hize. 

D X B X t 

inchea. 


HBIOUTS IN FEET. 


3 x3 X ft 21-8 210 I 19*8 183 133 9 8 

I 

». X ft 17*9 17*2 16*2 150 10 9 80 

X ft 13-7 13-2 12*4 11-5 8 4 6 1 

.1 11-6 11*1 10*4 9*6 7 0 5*2 

N X ft 9*3 9 0 8 5 7 9 6*9 4*3 

2Jx24x ft 14-4 13-5 12-4 8*8 6 1 

fi X ft 11*1 10-4 9-5 6-8 4-7 

I. X A 9*3 8-8 8 0 5*7 4 0 

n X ft 7 *6 71 6*6 4 G 3 *2 

2ft X 2ft X 8’3 7*7 6*4 4-1 

.. X ft 6*7 6*2 5*2 3-3 

2 x2 X ft 5*9 5*3 I 3'8 2*4 

ft X A 4-5 41 2*9 1-8 


The above aafe loads are tabulated for ratios of slenderneaB up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Fornmlao for stanchions of mild steel havina 
“ both ends flat” * 

Safe loads for the condition of '* both ends fixed ” are identical with tabular loads on the 
iieights to left of zigzag line. 

For other conditions and formulae, see note.% commencing page 192. 

For explanations of properties, Ac., see Part lY. 





REDPATH, BROWN & CO., 

LIMITED.. 


STANCHIONS (or STRUTS). 
Steel Equal Angeles. 

UN <1 

y 

/ 

<<< 

Dimension* 

and Properties. 



£ L 



y V 

V/? V' 

\u 

Size, 

Weight 

per 

Area 

in 

Distances in 
inches. 

Radii of Gyration. 

Eccentricity 

Coefficients 

D X B X t 
inches. 

foot 
in lbs. 

square 

inches. 

Or 

Or 

Axis 

V-V 

Axis 

u~u 

<> 

Axis 

U-U 

3 X 3 X g 

11-43 

3-362 

1-37 

2-12 

0-68 

1-09 

l+4*07t2v 

i + i*76aD 

M X g 

9*36 

2-753 

1-31 

212 

0-68 

112 

t+3‘89av 

l + l*70au 

II x| 

7*18 

2*112 

1*24 

2-12 

0*58 

1-13 

l+3*09av 

1 + 1 ‘64^d 

« X 

6*05 

1*776 

1*21 

2-12 

0-68 

1-16 

1+ 3*60(7 V 

1 + 1 *61(7u 

M * Xl 

4-90 

1-440 

1-17 

2-12 

0*59 

M5 

1 ■l-3*37<7v 

i + i-eoao 

24 x 2 ix J 

7-65 

2-260 

1-13 

1*77 

0*48 

0-91 

l+4-90av 

1 4-2-12«u 

x8 

5-89 

1-734 

TOO 

1-77 

0*48 

0 93 

lf4*62(7v 

1 + 2’02Clv 

II X A 

4-96 

1*460 

1-03 

1-77 

0*48 

0 94 

l+4*40av 

\ + i-9jav 

H Xj 

4*()4 

M87 

0-99 

1*77 

0*48 

0 95 

1 +4*32av 

1 + 1 ‘94/7u 

2ix21xA 

4-46 

1*310 

0-04 

1-59 

0*43 

0-84 

l + 5*llav 

1 +2*22f7c 

n Xi 

3-61 

1-061 

0*91 

1-69 

0*44 

0-86 

1 4 4‘72av 

l4-2-20«u 

2 x2 x^ 

3-19 

0-940 

0-82 

; 1-41 

0*39 

0-74 

l4-6‘39flrv 

l+2*56ac 

» X A 

2-43 

0-720 

0-78 

i 1-41 

1 0*39 

0-75 

1 +5*12(7v 

l+2*49f7« 

In each ea.se the weight per foot given is the minimum that can be rolled, an l a rolling 
margin of per cent, over this must be allowed. See page 7. 

Each weight por foot is for the shaft only. Weight of connections, d;c., to be added. 

Tjeast radii of gyration and relative eccentricity coefficients are printed in prominent tvpe. 

We>=actual eccentric load ; K*relative eccentricity coefficient ; Wc^eqnivalent concentric 
value ; Wc~ WexK. 

In axial eccentricity coefficients substitute actual value of "ann of eccentricity’* for a« 
and av respectively. 

For full explanations of tables, see notes commencing page 102. 




jKor Stauitihtolis in Butldinfirs of Steel Skeleton Conetrnctioti bi Loudok (sf^ Poh yf^l 


REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Unequal Ahffles. 

Safe Concentric 'Loads, in Tons. 

Ends Flat 





Reference i 
Mark. I 

1 

Size. 

D X B X t 


1 

inches. 

2 

1 3 

1 


25gr 

R 

25/ 

R 

25e 

R 

2V 

R 

21e 

R 

w 

R 

20e 

R 

20d 

R 

ey 

R 

63e 

R 

63(f 

R 


7x^y 1 

48*0 

46*8 

45*2 

n X 

40*5 

39*6 

38*2 

II X i 

32*8 

32*1 

31*0 

0x4 X ^ 

38*7 

38*0 

37*1 

II X i 

31*4 

30*8 

30*0 

fixS^x ^ 

36*5 

35*6 

34*4 

II X i 

29*6 

28*9 

27*9 

N X i 

22*5 

22*0 

21*3 

6x3 X 

34*1 

33*0 

31*4 

II X ^ 

27*7 

26*8 

25*5 

n X 1 

21*1 

20*4 

19-5 


25*9 
29*3 I 22*4 


20-4 

19*3 

29*4 

24*5 

23*9 

19*9 

18*3 

16*6 


10 

11 

18*4 

15*2 

14*9 

12-3 

13*3 


10*7 


8*4 



The abore safe loads are tabulated for ratios of slenderness to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff FormuUc for stanchions of mild steel having 
both ends flat." 

Safe loads for the condition of “both ends fixed" are identical with tabular loads on the 
heights to left of xigzag lina 

For other conditions and formulae, see notes commencing page 192. 

For explanations of properties, dc., see Part lY. 
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RBDPATH, BROWN & CO., LIMITED. 


STANCfllONS (or STRUTS). 
Steel Unequal Angles. 

Dimensions and Properties. 


e?' / 

V''\ 







v'' 

' 



Size, 

I*! V \/ ^ 

Weight 
per 
foot 
in lbs. 

Area 

in 

Distances in 
inches 

Itadii of Uyration. 

Eccentricity 

Coefficients. 

1.1 X 1> X V 

inches. 



.square 

iiiche.«i. 


et 

Axis 

V-V 

Axis 

u-r 

Axis 

V-V 

Axis 

U-0 

7x3ixf 

24-86 

7*313 

2-03 

4*48 

0-73 

2*27 

l+3*81flv 

1 +0-87fl'u 

ft x§ 

20-98 

6*172 

2-05 

4*51 

0*74 

2-29 

l+3*75av 

i+o-sewi 

n X i 

17-00 

5*000 

2*07 

4*55 

0-74 

2-31 

l+S•^Sa^ 

l+0-86Ou 

6x4 x$ 

19-92 

5*860 

2 08 

4 06 

0*86 

2-01 

1 + 2*82(7 V 

i + 100«t 

If X ^ 

1615 

4-750 

2-OS 

4 *09 

0*86 

2*03 

l4 2’82^v 

1 +0D9ai. 

6 X 3J X 8 

18-87 

5 '550 

1-94 

3*96 

0*74 

1*98 

1 ■+ 3'49(7v 

l + lOlflf 

II X 

15-31 

4-502 

1-92 

i 3 -99 

i 0*75 

j 

2*00 

1 -f 3*42(7 v 

1 H I OOCfu 

II X 8 

11*64 

3-4-24 

1-96 

4*02 

1 i 

0-76 

2*01 

1 +3*39(2v 

1 + 1-OO^Ki 

6x3 X 1 

17 '80 

5-236 

1-76 

1 

3-84 

1 0*63 

1-94 

1^4*43av 

1 1 

l + 102fli 

If X i 

14-46 

4-252 

1-76 

3*88 ' 

i 0*63 

1-96 

l+4*46avl + l*01(7t 

It xf 

ll-OO 

3-236 

1-80 

3*91 

j 0*64 

1 

1*98 

l+4*38(7v‘l + 100^/t 

1 


In each case the weight per foot given is the iniuiinum that can be rolled, and a rolling 
margin of 2} per cent, over tlii.s must bo allowed. .s*'o page 7. 

Kacb weight per foot i.s tor the shaft only. Weight of roimections, to bo added. 

Least raiQi ol gyration aiul relative eccentricity eoeflicionts are printed in prominent typo. 

W6=actual eccentric loa<l ; K= relative ecceiitrieiiy coefficient ; Wc=: equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficients substitute actual value of ‘‘atm of eccentricity” for a* 
and av respectively. 

For full explanaUoiis of tables, see notes commencing page 192. 




F^>r Stauchtvns i*i of Steel SV.elf tow v'ifiiitnictitiii us X.ourfoa fstee Part Vi ). 


REDPATH, BROWN A 00., LIMITED. 






STANCHIONS (or STRUTS). 
Steel Unequal Angles. 

e 

Safe Concentric Loads, in Tons. 

Ends Flat 


“'xlt'S''* Dx^B’xt 


1BIGHT8 m FBBT. 


IV R 

5 X 4 X 1 

34*5 

339 

33*0 

31*8 

30*4 

28*7 

23*9 

18*9 

15*3 

12*7 

I7e R 

II X ^ 

28-0 

27-6 

26*8 

25*9 

24*7 

23*4 

19*9 

15*7 

12*7 

10*5 

mR 

• X i 

21*3 

21 0 

20*4 

19*7 

18*9 

17*9 

15*5 

12*3 

9*9 

8*2 

15/ R 

5x3 X I 

30-1 

29*1 

27*8 

26*1 

22*3 

16*4 

12*5 




15 e R 

m X i 

24 '5 

23-7 

22*6 

21*2 

18*1 

13 3 

10*2 




IddR 

N X 

18-7 

181 

17*3 

16*2 

14*3 

10*5 

8*0 




lie R 

4x8 X i 

21*2 

20-5 

19*5 

18*3 

15*2 

11*2 

8*6 




lldR 

- X i 

16'2 

15*7 

15*0 

14*0 

12*0 

8*8 

6*7 




7dR 

3x2}x 1 

12*4 

11*7 

10*9 

8*8 

6*1 






7c R 

m 

10-4 

9*9 

9*2 

7*4 

5*2 






The AbOTe safe loads are tabulated for ratios of slenderness up to, but not exceeding IflO. 

Safe loads are calculated by the Moncrieff Formulie for stanchions of mild steel haring 
** both ends flat.” 

Safe loads for the condition of ** both ends fixed ” are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula, see notes commencing page 192. 

For explanations of properties, dc., see Part IV. 







REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Unequal Angeles. 

Dimensions and Properties. 




Kize, 

D X It X i 
inchea 

Weight 
tier 
foot 
in lbs. 

Area 

in 

square 

inches. 

5x4 X g 

17-80 

5*230 

II X 4 

14*40 

4*252 

1 

11-00 

3*236 

5x3 X g 

15*07 

4*0011 

II X 4 

12*75 

3*749 

II X g 

9*72 

2*859 

4x8 X 4 

11*05 

j 3*251 

II X g 

8*45 

2*485 

8 x 24 x 1 

6*53 

1*021 

« X A 

6*61 

1 

1*0*20 

1 


Gyration. 

I ^ Axis ! Axis 

er St, V-V I U— IJ 


Eccentricity 

Coefiicienta 

Axis 

V-V 

Ariii 

U-U 

l+2-63^v 

i + i-isau 

-f 

to 

l + l’13aii 

1 -i-Z'BZClv 

i+l'i2au 

I4 4'05f7v 

i+i-23aD 

1 -t 4-02^/v 

i + i-2iau 

1+3*96^1:^ 

1 + 1-20^1 

1 -1 3‘66av 

l + l‘46au 

1 r3•64/^v 

1+1 45^u 

1 4 4-iOav 

l + l*9(Vlu 

1 

] +l*87ac 


In each CMe the weight foot givoii is the ininiinuni that can be rolled, and a rolling 
margin of 2^ per cent, over this imist he all*>Hed. See ]>age 7. 

Each weight per fool is fur the .shaft only. Weight of connections, iVc., to be added. 

lioast radii of gyration and relative eccentTicity coefllcients are printed in prominent type. 

Wesactual eccentric load ; K -relative eccentricit) rtiefticient ; Wc= equivalent concentric 
value; Wc=sWexK. 

In axial eccentricity coeflickuits substitute actual value of *‘ariu of eccentricity for 
and av respectively. 

For full explanations of tables, see notes comniencing page 102. 
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■ Pof S^anciiion* in BulMtitg-a of SkelAton Coostructiok in Lonk^b (sett JPfitH Vt*X 


REDPATH, BROWN & CO., LIMITED. 





COMPOUND STANCHIONS 

(or STRUTS). 

% 

Two Steel Equal Angles Back to Back. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


iReference ^ 

inchef. 


4 I 5 : 6 


HEIGHTS IN FEE'l’. 


8 I 9 ; 10 ' li , i: 


' I ! i I i ! : ! I ■ 

14[!rS ; 6 X 12 !i 13 112 [111 illl jllO ilOil HOT ii04 102 1100 9S -2, 95 *9 93*4 90 
14/S M 95-094-0;94'li93*4 9>-0.917j90 (;S9M’s«-0:Sf;-4 84 -Si^a-O, '81*0 79'0 76-8 

I4e S n 76*8l76-5;762;75-Gi74-974-2;73*3:72\S;71-270'O.C8*7,071'Orr7 041 62'3 

ISj/S 5 xio ;!‘J-50i-<),yi-2'r0-2!sf» ] 87-7:si; ] S-i ;iS2-3,SO-l|77-7,75-2C7-.');)S-7r.l-0 

lyS I. 7S-li77-7|77'3i7(»-3i7-3'.3;7'J-ll72 S.Ti ;s«9-7:f)7 SCi) OlGS 8 58-050-5 14-4 

13eS 63-3j03 062-3t;i-901-l!60-2jr>9 lj57 U,5C BjjS-l 53-6j5J •947-841 -ejSS -6 

12j7S 4(ty 9 82-4'81-8 SI •0j79-97S-(i77-ll75-3!73-.3’71-]iGS-fi(i5-4 48-1 41-9;3C 

12/S tt 69-7C9'2|08-567-760-CG5-3«3-S.G21 C(f3r,8-336-248-l 41-53C'15i 

12e S M 56-636-2j55-7 55-0.54-]j53 I f>l-9j50-G|49 1 47-r)j45-8.39'834-429-95'6 

11</S 4 .< 8 72-;?71-c!70-7 09-5G8O6C2G4-2'G2-0'.->9G3;)'241'73S13^-3i'SG 

Il/S .. 61-3.60-7|00-0;.78-9’r>7-7;50-3!r.4 G'.:.2-S W)-7 46-238-8i33-l 

lie S 49 - 9 : 49 ■4148 '8:48 -047 -045 -9 44 G'4:!'li41-4.‘jS-332'2i27-4i?3'C-''?-Ci3-7i 

lldS 38-0j.37-7j.37-2j36-C35-9, 3.7-1 34 1,33<);Sl-8-29-925-lj21-476'-5iG-/jl,;-l 

10/S S.'.x 7 52-8'52-231-3!50-248-&!47-145-2i43-:^G-330 0:-.',7-i'~^i-S 

lOeS .. 43-]'42-641-9l41-039-9i38-C.37i;!}5-4b0-l'25ll2/-/l7.V-y i 


Rivets 3'itt. diaiii. at C-in. pitch. 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Monerieff Formul<*e for stanebions of mild steel having 
"both ends Hat.'* 

Safe loads for the condition of " both ends fixed " are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions ami formul.e, see notes commencing page 102 
•Safe lo.'vds printed in italics are for heights greater tliaii 40P. 

For explanations of properties, &c., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 


COM^UND STANCHIONS 
(or STRUTS). 

Two Steel Equal ingles Back to Back. 

Dimensions and Properties. 


t 

_j 


Composed of 

Weight 

per 

Are t 
m 

DistALUce 

Eailii of Oyriition. 

Rcoentricity Coefficients. 

Equal Angles. 

ffiOt 

in lbs. 

square 

inch 

» uches. 

Axis 

Y~Y 

1 Axis 
! X~X 

Axis 
y— Y 

Axis 

X-X 

6 / 6 X If 


10\SS 

4-21 

2*53 

1*81 

1 t 0-94f/v 

1 

l+l-29a. 

n i 

40.’ 

14 22 

4 20 

2-511 

1*83 

1 4 0-06^7 V 

1t^1*28^x 

II X i 

4();> 

11 ‘50 


‘2-4S 

1*84 

1 f 0 0St7v 

1 1 l*28ax 

:> ^ > If 

4S.i 

13S7 

3-40 

2 12 

1-49 

1 -f l*lJff\ 

1+ 

M X ft 

4l 

11 72 

3-54 

2 10 

1-61 

1 i M3£7 v 

i f- 1 *55ax 

11 X ^ 

m 

9 ‘50 

3-58 

2 08 

1*52 

1+1 ]()«% 

l + l*55ax 

4ix l^x J 

Hi 

12-38 

311 

1 0-2 

1*34 

1 l'2]7fv 

l4l*74f/x 

II x| 

;^tj^ 

lU-47 

3-16 

1 *90 

1*35 

1 t-l*2U7v 

14 l*73ax 

II X ^ 

2{>l 

8-50 

3-21 

1'8S 

1*36 

1 ^ l*28t7v 

l-fl*72^7x 

4x4 X f 

3S 

IO-S‘7 

2 74 1 

i 1 -73 1 

1*18 

1 4 1 •34«v 

1 4 l-97ax 

II xg 

32 

9 '22 

2-78 ! 

! 1*70 1 

1*19 

1 4 1 -asf/v 

1 4 1 *96^x 

ii X g 

2t3i 

T-oO 1 

1 2 '83 ! 

1 -t)8 ' 

1*20 

1 f M-2f/v 

1 f l*96fl^x 

M x| 

20 

1 

1 2-88 i 

1-G6 : 

i 

1*22 

1 

1 + 1-46£/v' 

|l4l*93ax 


2S 1 

■; !‘7 1 

1 2 41 i 

I -50 

1-05 i 

1 4 1 - 

1 1 , 2*25ff.v 

11 xj 

2'1 ' 

11-50 

1 2 45 1 

i 1'4S : 

1-09 : 

1 H 1 OOffv 

1 h2*23f7x 

.. x| 

hi i 

i 

J 

1 4-97 , 

i ' 

! ^ 

1 ''' 1 

i ' 

L. , 

1 1-45 

[ 

1-06 I 

1 1 1 -osr/v 

1 4 2*22tf.x 

1 

i 


In each case the wci{;ht fer fi»r>t ^iNen is the miiuiunm lhai can Lte rolled, and a rolling 
margin of S|i yust cent, over this n.ust b'* allowed. See iiage 7. 

Kach weight per f<*oi is for the nveteil sluaft only. oight of coiinpotioiis, Ac , to Imj added. 
Least radii of gynition and relative oceeiiliiciiy coeMicients are jiriiited in prominent type. 
We*=actual eccentric load ; K-relati\c ecceiiUicity eoellicicnt ; \Ve=.-e<iuhaleut concentric 
TElue; Wc=sWexK. 

In axial eiH^entricity coefficients substitute actual value of "arm of eccentricity*' for 
and a* respectively. 

For full explanations of Uibles, see notes coinim'iiciii!; psgo liW 
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For Statue in’oii* S.5 


« Coiv \ I !ii„uor* in 1 orirfo 


REUPATH, BROWN &, CO.. LIMITED. 


■y COMPOUND STANCHIONS 
i (or STRUTS). 

D . * 

i Two steel Equal Angles Back to Back. 


i iu.-hJ: 


Safe Concentric Loads, in Tons. 
Ends Flat. 


n Kit JUTS IN KKKT. 


2 ! J ' 4 : f) : (5 7 j a ! 10 I 11 : 12 


42 (> ‘i!M.;;37'7h 

18.7 0 88 0 ::}}'[ Lk 

2(r0.2'i'l i-J.MJ.l 
;22-0 21 '0 21 1 j20'2i i 
8' 17'S' 17-1 lO-'J I 1 


7e S 


'2(Fr> 

2S\S : 

1 27 S 

: 26 ‘,7 

27 

6! 

2(rS 

j lo 1) 

1d^ 


22 -S 


I 21 -5 

:20*5 

19 

•1 

16-6 

12-7 

7c »S 

M 

19'2l 

Is -7 

18-1 

i 17-3116 

‘4 

14*2 

10-9 

n 8 

" 

I5-C.| 

1 i 

1,7 -2 I 

1 

14-7 

! 

i 

1 

3 

11-7 1 

1 

1 90 

1 

Gc S 


: 

J4*si 

j 

14*8 1 

187 

' 13-0 j 

12 


i I 

8-S 

i 

0'7 

ijh H 


1.3 -9 

155 

12-9 

, 12-2 

TT 

1 

iS'D 

(/v7 

1 

fifj S 

•2 4 

12 '2 

US 

HI 

i 10*3 

7 

i 

•9 

o'6’ 

1 

5a S 


9-4 

0 0 

ST> 

j 7-9 

6 

1 ; 

//•7! 

J-4 






Kivets 

j-in. ( 

ham ; 

it 0 in. 


The :\.l) 0 \o .safe loatl- are tihulated foi ia,ht.3 of ' h n It'Uicss. np hut not exetuHlinp: lf»ft 
Safe loads ate oalcul.tted hy the M*«neiicfF Fonnul.e for . tao'-hlons of nsiM steel having!: 
‘‘ both cm’s fiat," 

Safe loads foi the <xintlilions of “ both ends fixt-d*’ au* idontic.il with Laliular loads on the 
heights It) left of zigzag line, 

Foi other conditiuu'^ and foiniula*, see notes coTninencing i>ng»‘ inJ 
Safe ’o.ids printed in italics arc for heiglits greater than JOD. 
r ' oxplanatioiLs of properties, &c., see Tart IV, 
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KEDPATH, BROWN 


LIMITED. 


COI\9POUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Back to Baek.\ 

Dimensions and Properties. 


4- r 


CompoHed uf 


Distance] 

In 


Badii of Gyration. Eccentricity Goefflcients. 


S’? Axl, 

I Y- Y 


3 x3 X § 
M i 
.. X 8 

•' ' A 

n X J 


XX i Y-r 


l4l "6f/v l42’64tfx 

lt2-62«x 
l+)'89av l+2'60rt:x 
H193aY l + 2*60rtx 
1 + 197 «y l->-2'60ax 


2} X X ^ 

n X I 


0-73 i 1 S Ufl-v l + 3i8ax 

0-74 1 fJ-SMax l + 3-t6flx 

0-76 1! 2 2<Wy l+3i6ax 

0-76 if2 3o«Y l+3-16rtix 


•2i X 21 X A 

H ^ i 


l+2 5iav l(-3-61ax 

1 + 2 - 58 «y l+ 3 - 49 ax 


2 x2 X i 

•• y. A 


l4 2 8Sfl:Y l+3*fi7ax 
l + 3(X)^v 1+4'Olax 


In each case the woiftht per foot ^iroti ia the minimum that can be rolled, and a rolling 
margin of per cent over ihia must be allowed. JSee page 7. 

Each Wtiigtit per foot is for the riveted shaft only. >N eight of connections, Ac. , to be added. 

Least radii of gyration and relative eccentricity coofticiunts are printed in prominent type. 

Wosractual eccentric load; K --relative eccentricity coeliicient ; Wc— equivalent concentric 
value; Wc=WexK. 

In axial eccentricity coefficienta substitute actual value of "arm of eccentricity" for 
and At respectively. 

For full esplautions of tables, see notes commencing .mge 102. 
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For Stiuuluocs In FJiiiJrthJifs of 31se!#*ton Cf'ns^nictiCn m Loadort PaSrt VI.). 


REDPATH, BROWN A CO,, LIMITED. 



» ^ 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Short Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Flat 


Ueference 

tache®. 


I I 

4 I 5 ! 6 


HKKUfTS IN FEKT. 


8 9 ; 10 11 i 12 IS 14 16 16 


25y T 7x7 07 '3 96 <3195 *4:93 j IK) •0.67 ^84 -9,81 4 57 *2 49 *3 43 *037 8 

25/ T H 82-l|81-4|80 4!7;fl77-675-7j73-6|71-2j68-M64^54'346-339-934-830-6l 

25e T « (iG-.5i(55yloSoifi4 0 627(:i ]io9;t!57-355 1 50-442'436-l 3)1 27-1 


21/ T 6 x 8 78'l77-7!77-lt6'3j75-3.74-2j72-971'4|09-7i67-966-063-958'450’944' 
2lf T .1 c,3-363 0|«2'4«l-8!ci 0'c0-0;59-O57-7l5(j-3|34-8|53-261-4 l6 04O-] 35 

Mill ! I 

20f T 6 x 7 73-873'.372-5i71-4j70'2p-:,fiC-9p 0,62-960-5|i)4-246-239-834-730 
20e T I II 59-9:59-4!5S-7:57-950-8:.55-0|54-l|52-f>r>0-748-842-636-231-227-223-t^ 


u A / 4 tJ Oj # ^ I a ■X I I' wvr t/ ^ ttv a. « w 

II 59 -gjuO -4 15S -9 50 -B-OS -0 54-1 |52-5r>0 ‘7 48 -8 42-5 36-2 31 -2 27 -2 23 

„ 45'515-2|l4-6')3-943-142 1 41-039-7i38-33C-731-l 2G-522-8 18'8 17 

I I 

6 x 6 69-6|c87|67-6V.6 1 04-462-360o|57-4|50-341-634-929-825'0 


II I'll! -4 55 -7154 8!55 »il52-lj5(t-348 3;46-l 39-0^;i2-2i27-l 231| 
II i42-9!42-4|41-6i40-6i39-4j.3S l 36-5134 7 28-3;23-4ll9'7 16-81 


Rivetb j-iii. <Uaui. at 6-in. pilch. 


The above safe loads are tabulated for ratios of slenderness up^io, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formultc for stanchions of mild steel having 
both ends flat.” 

Safe loads for the condition of ** both ends fixed ” are identical with tabular loads ou the 
tights to left of ZrigKag line 

For other condilions and formula*, see notes commencing page 192. 

For ex]>lanalion8 of properties, dtc., see Part IV. 
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REDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. % 

Short Legs Outstanding. 

Dimensions and Properties. 


Composed of 
Two 

Weight 

per 

mot 

In l^s 

Area 

Ul 

ni.maucej 

iliidii of Oyration. 

Eccentricity Coefficients. 

Uneoual 

Angles. 

square 

in<‘he.«!. 

inches j 

1 

Axl<; 

Y-Y 

i Axis 

1 x-x 

1 

Axis 

Y-^Y 

Axis 

X-X 

7x3ixJ 

61 

\ 4'&2 

1 1 

1 ; 

i*24 

1 2-21 

1 4 2*26(^v 

l+0-90f7x 

« i 


}?3i 

•1-4.' : 

1*22 

2-22 

1 f2*36(7v 

1 fO'gortx 

II X \ 


HMVi 

1 30 1 

1*20 

2-24 

1 ( 2‘44av 

1 4 0-90fI.x 

6x4 X g 

41 

1172 

3-98 j 

1-5] 

1'88 

1 f l*74(Zv 

1 + Il2rt5x 

ft V 

335 

9T>0 

4 03 ; 

1 

1*49 

1-90 

l + l-SOffY 

) -f J ■12^/x 

6 X 21^ X 8 

:^9 

ll'iO 

3*89 j 

1-28 

1-89 

1+2-12i7y 

1 fJWflx 

II V 


9*()0 

; 

1*26 ; 

1 91 

1 1 2*20av 

i + eoscx 

II i 

‘244 

0 86 

3*99 ! 

1*24 

1 1'9I 

l+2*28a^ 

1 + l-09<7x 

6x3 x8 

37 

10-47 

:V7s ! 

1*06 

ISO 

1 +2*66(7v 

i+i-06a>. 

« X 4 

.SOi 

SoO 

3 -S3 j 

t*04 

1 1 -91 

1 1 2*78r7v 

l + lOMx 

II Xg 

22?^ 

6-47 

i 1 

! ! 
I 

3'SS 

1 

1 i 

1 1 

roi 

i 1 92 

i 

1 4 2*91aY 

l + 105flv 


Id each cfuie the w«i^ti1pp«r foot i-, the miiilmum that caD«be rolled, and a rollini' 
margin of ‘2J per cent, orer this must be allowed. See page 7. 

tilAch weight per foot Is for the riveted sh,aft only. Weight of connections, dtc., to be added. 
l<eaHt radii of gyration and relative eoreutricity coefhcienls are printed in prominent type. 
We=actual eccentnc load , K— -relativ** eccentricity coetlici out ; Wc=s equivalent concentric 
value; Wc^WexK. , , . 

In axial eccentricity coefflciente substitute actual value of **arm of eccentricity 'for 
and £h respectively. 

For full explanations of tab]e.s, see notes commencing page 19L 
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For StftochloiiR ■in Builcl'mi^s of Steel Sfcelcloa Con^tntciion in London (see Fert'^^IrV * 


REDPATH, BROWN A CO., LIMITED. 



COMPOUND STANCHIONS 
(or STRUTS). * 

Two Steel Unequal Angles Back to Back. 

Short Lefifs Outstanding;. 

Safe Concentric Loads, in Tom. 

Ends Flat. 



! I I I 

IV T 6 x 8 69-869-6j69-068-4!67-666-7667j64 663-lj61-760 1 68-466-650-844' 
17e T H 667 66-466-<J66-5|64-8B4 •153-2|52-a61-l 49-9i48-e47-l 46-7 40-1 35- 


•2161 -1 49-9 

■A3!<-B97.|> 


mx n 43 - 1 42 -9 42-6 42-241 * 441 - 1 40-4 39-6 38-8 37 *8 36-8 36 - 7|34 • 029-6 26 

15 / T 6 x 6 61 - 260-6597 68 - 657 - 256 - 65 . 3 - 851 - 749 -.'; 41 - 2 .? 4 -e 29 - 526 - 422 -l 
16 « T n 49 - 8 | 49 - 348 - 647 - 646 - 446 O 43 - 641 - 738 - 932 - 127 - 023 - 0 jl 9-8 
15 «iT I, 37 - 9 j. 37 - 636 - 936 - 235 - 334 - 232 - 931 - 528 - 423 - 519 - 716 - 814-6 

lie T 4 x 6 43 - 2 ^ 42 - 842 - 341 - 640 - 7 | 39 - 63 S- 4 S 7135 - 7 . 320 - 26 - 922 - 979 -« 7 r-« 
lldT . 33-0327 32-331731 030 - 229 - 228 - 227 - 023 - 5 19 - 8 16 - 8 i 4 - 6«-6 

7 dT 3 x 5 25 - 525 - 124 - 724 - 123 - 4 ! 2 - 2 - 521 - 620 - 4 ; 16 - 5 / 3 - 7 H -6 9-3 
7 c T „ 21 - 521 - 220 - 820 - 319 - 7 ll 8 - 9 il 8 -U 6 - 8 !l 3 oll 2 - 3 | 9-6 S-i 

Bireto ]'in. diam. at S-in. pitch. 


The above cafe loads are tabulated for ratios of slenderness up to, but not exceeding 100. 

.... 5?^® calculated by the MonerieS Fonnulee for slanchlons of mild steel having 

"both ends flat'* ^ 

L . S^e 1<^B for the condition eC **both ends fixed'* are identical with tabular loads on the 
heights to left of sigzag line. 

For other conditions and formulae, see notes commencing page 102. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, &c., see Part IV. 
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REDPATH, BROWN & CO., LIMITED. 

COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Ang-les Back to Back, n 

Short Legs Outstanding. 

Dimensions and Properties. 


XI 


Composeil of 
'i'wo 

Weight 

per 

, Area 
in 

i 

<7>i.stance 

1 Radii of Qyration. 

I 

Eccentricity Coefficients. 

r 

Angles. 

foot 
in Ills. 

square 
' incheM 

i 

1 

' ine.hos. 

i 

{ 

i Axit* I 

: Y- Y I 

Axis 

X-X 

1 Axis 

j Y— Y 

Axis 

X--X 

1 X 

37 

|i)‘47 

3 ‘.30 

i 

; 

1-60 

1-64 

1 + 1 m/v 


II a' \ 

304 


3 44 

J '5S 

1-55 

l i ifiiavl l4-l43(/x 

1. X 

234 

6*47 

3-13 

1*55 

1 Tf? 

l+l'Gri^/y 

l4-l'42(7v 

5^.1 y 1 

3-.!4 

9 22 

3 '22 
i *”** 1 

1-13 

I '50 

l-t 2*36t7 v 

1 4 1 

II X ^ 

27 

1 7-50 

3 -2*; ■ 

MO 

1.^.8 

l4 2'46(/v 

1 +]-3!<7i 

.. X 1 

21 

5 '72 

3-3'.> 1 

1*08 

1-59 ; 

1 + 2’51iZv 

1 4- 

4x3 X J 

23 

6-50 j 

2 G.S ■ 

[ 

li8 ■ 

1 

1*24 

! 

1 4 2*14('?v 

l + l-T.Wx 

„ X ’i 

m 

4-97 j 
« 

2-73 j 

M6 

i 

1 -25 j 

1 4 2*23av 

14-I*75^x 

3x‘24x I 

14 

1 

3-84 ! 

1 

i 

2*05 1 

i '(K) 1 

0*92 

1 -1 2*47<'/y 

1 4 2-43(Zx 

M X A 

12 

.3-24 ! 

1 

i 

2-08 

0-99 1 

j 

0*92 

1 4 2 '53aY 

1 +2-37iJ:x 



I 

! 


j 





In each cAse the weiRhWper foot pitcn Is the iniiumum that can be rolled, and a rolling 
margin of per cent, over this must be allnwed. S^ee page T. 

weight per h'ot i.s f«»r tli*' livried .''linft onl). W**iglit of connections, Ac., I’O he added, 
radii oi gynition and lolalu t' t'Ci-cntiic‘ilj t t>etlicicnts nrr printed in proij inent type. 

Wc== actual eccentric load , K-iel.iiivo eccentricity coefficient; \Vc -equivalent i*oncentric 
\ alno ; Wc- ^Ve x K. 

In axial eccentricity coefficients substitute actual value of "ann of eccenlticity" for ai 
and respectively. 

For full explanations of tables, see notes commencing page 102. 
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' Fer Stanchions in BniMingr. of Sfe^jel Skolet6n Patli'Vli)- 




BEDPATH; 

, BBOWN A CO., LIMITED. 


COMPOUND STANCHIONS 
-r- (or STRUTS). 

V 1 Two Steel Unequal Angies Back to Back. 

H . ..-1 

Long Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Flat. 

Reference 

Mark. 

Size, 
p X B 

HBIQHTS IN FRBT. 


inches. 

2 3 4 S 6 7 1 8 j 9 10 j 11 12 13 14 


i I M ! ' I 

196 -TiSo 'i93 -O'ltO "ilse S S2 •9<^H •; > 0i2 4 50 -riji I -8 55 7 
'8 1 -iiM-Aas -6 76-3|73 •f.pfsIriO f. 54-0 43 -'Ise •2 SO '4 
i66-2!662>i3 S 61 -OpO 7 57 2 54 3 44 9 36-4I30-1 SS S 

M ! I 

77-8i77'0|75-974’572 7TO-6rt8'365-06‘2’6|61 -7 43-637 <';5/ u 
03-1 02-561 -6 60-659 1 57 -4 56-6 f>3-4^^2-8 36-0 3ft TA' 4 

73-5 72-4 70-9 69 -066 -7 04-0 eO -9 522 42-3136 -059-4 
59-668-857-6'66-l 54 -252 l|49-643-635-2!29-l f4-4 
45-3|44-743-8j42-7 41 339-7j37-933-727-322-675 (■■ 

68 -9j67-4 65-3 62-6 69-4 54 -3 41 -6 32-8 26-6 
36-0:54-8'532j51-0j48-6 15-5|34-8j27-5j-22-3 j 

42 -6141 -8|40-5|39-o|37 -li.'{4-^27 2,21 -51 17 -4 

I I Rivets }-in. diain. at 6-in, pitch. . j I 


The above safe loads are tabulated for ratios of sIondernoHs iifii lo, hnt not exceeding Idu. 
Safe loads are calculated by the Moncrieff Formulae for stancliioti.s of mild steel baring 
“ both ends flat," 

Safe loads for the condition of "boih ends fixed " are identical \\'ith tabular loads on the 
heights to left of zigzag line. 

For other conditions and formula), see notes <^mmencing page 19*2. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, Ac., see Part IF, 
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REDPATH, BROWN & GO., LIMITED. 


COMPOUND STANCHIONS 
* (or STRUTS). 

f 

Two Steel Unequal* Angfles Back to Back. x. 

Long Legs Outstanding. 

Dimensions and Properties. 


rr:'”']]! r .. 


Compo<;ed of Weight Area Uigtance 

Two per in ^ 

Unequal foot Hiiuare „ 

An^efi. in Iba. inches. 


50.i 14'62 

43 12-34 


Is each case the weight pei^foot given is the minimum that can be r(»Lleil, and a rolling 
margin of 2} per cent, over this must be allowed. See page 7. 

l^h w'emht per foot is for the riveted shaft only. Weight of connections, Ac., to be added. 


Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 
We»actu(il eccentric load ; K= relative eccentricity coefficient; Wc= equivalent concentric 
value; Wc«WexK. 

In axial eccentricity coefficients substitute actual value of “arm of eccentricity” for at 
and a> respectively. 

For full expla^tions of tables, see notes commencing page 102. 
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F«f >SUx^bloti» in BtiUding? of Steel SlkeleiOtt C«ettnictlo» in 


REDPATH, BROWN A CO., LIMITED. 



The abore safe loads are tabulated for ratios of slenderness up to. but not ezceediitf 160i 
Safe loads are calculated by the Monciieif Formulae for stanchions of mild steel having 
**both ends flat.* 

Safe loads for the condition of *' both ends fixed" are identical with tabular loads on the 
heights to left of zigzag line. 

For other conditions and fonnul», see notes commencing page IflS. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, Aa, see Part IV. 
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iillbPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 

* (or STRUTS). -,- 4 - 

Ox I^/Ty 

Two Steel Unequal* Angrles Back to Back, -r — 


Lonfif Legs Outstanding. 
Dimensions and Properties. 


r. J_ 


5x4 X § 

M X 4 


6x3 X t 

It X 4 


4x3 X 4 

H X I 

3x24x f 
« X A 



6-50 218 

4*97 2-23 

3-84 1*80 


Axis 

Axis 

Axis 

X-X 

Y— Y 

X-X 

1*15 

1-17 

1-18 

i+i*oiav 

i + lOSflrv 

i + i-oeav 

1 +2*16ax 

l + 2*16^x 

1 ^ 2*14av 

0-80 

0*82 

0*83 

l+0-89ay 

i40-«iav 

l40-93aY 

l+S’Wflx 

l+2’99ax 

l42-97fl’y 

0*85 

0*86 

l + l-23flry 

l+l'26ay 

1 +3-Max 
l43’40ax 

0*72 

0*73 

l + l-73«y 
l + l-76ay 

l + 3'37flrx 
l43*36ax 


In each case the weight pePfoot given is the minimum that can be rolled, and a rolling 
marrin of 2^ per cent, over this must be allowed. See pace 7. 

Bach weight per foot is for the riveted shaft onlf. Weight of connections, &c., to be added. 

Least radii of gyiation and relative eccentricitjr coe£Bcients are printed in prominent type. 

Wes actual eccentric load ; Karelativee('.centricity coefficients; Wcb equivalent concentric 
value; Wo=WexK. 

In axial eccentricity coefficients substitute actual value of **arm of eccentricity** for 
and Op respectively. 

For full explanations of tables, see notes commencing page 192. 













REDPATH, BROWN & CO., 




>— t B 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angrles Battened. 

I 

Safe Concentric Loads, in Tons. 

Ends Flat. 


log x8i 113 iriilll 109 107 IOC 105 103 102 100 98-9 97*1 95 ^ 91 *1 

10 X M 95 • 1 94 -5 93 -6 92 -SIOO -6 89 -7 88 -6 87 -4 86 ‘ijS-l -9 83 *4 82 080 -4 78 *7 77 
9U X M 76-976*57rr774-773‘472-671-870‘9|69‘968*S67766-565-363'962 

9 X 7g 92 691 -Sioo-S 88 6 86*2 84 8 83 3 81 *6 79-8 77*9 76*0 72‘6 64-7 58 1 52* 
8g X M 78*277*6|76-574-9i72*971*770-469067 G66064-3kS2:Oi55-349044-8 
8i X „ 63-462‘962060-859‘258-357*256 1 55053-7 52*4p?rS45 941-237 1 


8iV X eg 82-6 81 •7l80 2 78-1 75*4 73-972*2 70-4 68-4 66*4 58-7 52 0 46 '4 41 *6 37 
7f^x 69-969-1 67*966 1 63*962-661-259-758-1 56 3 50 3 44 *6 39 735-7132 - 
7 tJ\5 X „ 56*756*1 55-253-852 051 *049 *9 48 *7 47 -4 46 0 41 *937*1 33 1 29*7|26*8 


The angles forming stanchions 
or struts of this class are usimllj 
secured together with batten 
plates spaced alternately at 
right angles to each other. 

See opposite page for oonren- 
tional spacing and j>roportions. 


For 64n. and 5-in. 
angles. 


For 4l-in. to 2-in. 
angles. 


The above safe loads arc tobulatcd lor ratios ol slenderness up to, but not exceeding 160. 

Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having “ both ends flat " 

Safe loads for the condition of " both ends fixed" are identical witV tabular loads on the heights to left of zigzag line. 
For other conditions and formulss, see notes commencing page 192. 

For explanations of properties, Ac., see Fart IV. . i 
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redpath, brown a CO., 

LIMITED. 

COMPOUND STANCHIONS 
^or STRUTS). 

<X f '^'"1 yA 

Two Steel Equal Angrles Battened. 


Dimensions and Properties. 

u 



Thickness 

of 

Batten 

Plates. Axl 

Inch. V-' 


Eccentricity Ck>efficienta. 



6 x6 xf 


16*88 

M 

48i 

14*22 

II X J 

39^ 

11*50 

5 x5 xj 

47i 

13*87 

II X 1 

40 

11*72 

II X J 

32^ 

9*50 

l^x^ixf 

42i 

12*38 

II X 1 

30 

10*47 

II x^ 

29 

8*50 


l+0*82av l4 0-50au 
l+0'81flJv l+0*52fl:u 

l+0-79^v l + 0*65fl;u 

1+1'OOav 1 + 0 * 66^0 
l+0-98av l + 0*69fltj 
l+0-9tov l + 0-63ao 

l + li2«v l + 0*60au 

1+1’lOav i+o*64ao 
i+i-07av i+oc9au 


COMVBNTiONAii Maximum Spacing and Minimum Proportions op Ratten Plates for 
Concentric Loading (Am. Ry. Sngineering and Maintenance qf Way Ateoc,). 


Maximniii centres of end riTsts of batten plates = h inchea 

.... , « f 10 times b the width of one leg in inches. 

h « the lesser value of j times e the angle thickness in inches. 

Minimum width of batten plates > g inches. 

- * 1 the width of one leg. or c the borisontal centres of rivets, or the 

ff - the peatw value of | suitable lor i rivoU, in inchoa 

Rivet diameter «= 9 inch for angles }, and | inch thick. 

It II = I II 11 ^ II A inch thick. 

N N -i: i II M II i and A inch thick. 


In moh osN tbe weight per foot given U the mlnlnmn thet oen be rolled, and a rolling margin of I) parent, over 
tble nuut be allowed. Bee page 7. 

weight per iaot le for the ehett enlj. Weight ef betteo platee. rivets, base, he., to be added. 

Laeat of gymtlen and rdaUve eooentrleltj ooefllelenu am printed in prominent type. 

Womaetnalecceuuieload; KssrMatlve ooeentrlclty eoafflclent; Wc«aequlvalenteoBontrio valoe; WesWexE. 

In eeoentrleity eoefficlenta aubetltnte actual value of “ arm of eMontriolty ’’ tar Or and Mu raepestlveiy. 

For tall oxplanatlon of tabloa, eoa nom e o mmen e ing page 182. 
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REDPATH, BROWN & CO., LIMITED. 




I*. 

D — . 

Reference 

Mark. 

Size, 

D X B 
iiiche.s. 

1 

11</ V 

n 

11/ V 

X II 

Ue V 

(i| X M 

llfZ V 

0A> .. 

IQ/' V 

Cl A r> 

lOe V 

6 A - »' 

lOci V 

H ' " 

9/ V 


9e V 

5i V n 

9dV 

5 A ^ .* 

9c V 

5A " 

9b V 


7e V 

4H^3A 

IdV 

4 A ^ " 

7c V 

H X .. 

7b V 

4^ X .. 

6f V 

4A ^ 3A 

66 V 

3 j X II 

56 V 

3 A ' 2g 

5a V 

3Ax .. 


COMPOUND STANpHIONS 
(or STRUTS). 

Two Steel Equsfl Angles Battened. 

Safe Concentric Loads, in Tons. 

Ends Plat. 


HEIOHTS IN FEET. 


01-4 61i!C 0-660-0.59-‘258-357-266-054-753-351 -7 50-0 46-1 39- 
.')0-049-7l49-3 48-848-247-i»|t7 0 40 ‘7 44-7 435 42-3 41 -0 37-8 32 
38 1 37 -9137 -6 37 2 30-8 36 -3 35 '6 34 9 34 1 33 -.3 32 4 31 -4 29 -4 25 

.53 0 52<i.521 51-3L'>0-449-448 1 46-945-343-6139-533-729-025- 
43-343 0i42-541-941-24(C4.39-438-337-135a.33'328-424-521- 
.33 1 32-8 32-5 32 1 31 O 30-9 29 4 28-5 27 -oliC-S 22-4 19-3 16- 


44-644 1 4.3-5I42G41-640-.3I.38 -9 37-.3 34 •428-4 23-9 20-3 17-5 
36-6.3C-2'35-6i;l5-034 1 33 -21.32 -030 8 22:2 24 -2 20 3 17 3 14-9 
•28-027-827-4-26-9‘26-32.7-524-723-822-7J9-216-l 13-711-870-; 


23-6 23-4'23-022-6 22-1 21 •520-8-20 0 19-2 16-4 13-8 1 1 -8 10 1 8 - 
19-1 18-9jl8-7jl8-3 17-9 17-4 10-9 16-3 15-6 13-4 11-3 9-6 8-3 7 

29 - 729 -, 3 b 8 - 6 - 27 - 826 - 8 - 25 - 624-3 19-7 10 - 0 1 . 3 - 277-7 
• 22 ' 922 -C 22 1 -21 520 - 8 | 19-9 18 9 15-9 12 - 9 10-7 9-0 
I 9-.3 19 0 18 - 6 18 1 17 5 16 - 8 16 - 0 13-7 1 1-1 9-2 7-7 
15-7 15-5 15 - 2 14-8 14-3 13-7 13-0 11 -3 9-2 7-6 6' 4 

14 - 9 14 - 6 14 - 3 13-8 13 - 2 12 - 5 10-8 8 6 6 9 5-7 
14013 - 7 | 13-4 12 - 912-4 11 - 810-2 8 1 6-5 6-4 


9-5 9-2 8-9 8-5 8-1 7-1 5-4 4-3 5-5 


For sketch, sec page 180. 


The above safe loam are Ubulaled for ratios of slenderness up to, but not exceeding 160. 

Safe loads are calculated by the MoncriefT Fonmilw for stanchions of mild steel having *' both ends Hht.** 

Safe loads for the condi tion of “ both ends fixed " are identical with tabular loads on the heights to left of zigzag line. 
For other conditions and formuliv, see notes comuicncing page 193. 

Safe loads printed In italics are for heights greater than 40B. 

For expianwlonoof proiterties, Ac., see Part IV. 


182 



KEDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal* Angles Battened. 

Dimensions and Properties. 






Compoaed of i Weight A.rea 


Thickness Badii of Gyration. Eccentricity Coefficients. 



A.rea 

in 

square 

inchea 

Thickness 

of 

Batten 

Plate. 

Inch. 

10*87 

1 

9*22 

g 

7*50 


5*72 

i 

7*97 


6*50 

h 

4*97 

3 

6*72 

s 

5*50 

h 

4*22 

i 

3*65 

i 

2*88 

i 

4*50 

i 

3*47 

I 

2*92 

i 

2*37 

i 

2*26 

8 

2*12 

i 

1*88 

i 

1*44 

i 



For conyentioDsl spaoiug and proportions, see page 181 . 


la tiica oMB th* walght per foot glvoii !■ the minlaaoin that ma be relied, and a relllag maqrln of 21 per eent. oear 
Chla nnet be allowed. Bee page 7. 

■aeb weljilit mr foot Is for the ehaft only. Weight of batten plataa, rleets, base, fte., to beadded. 

Least iwul or gyration and rdntlTS sooentrlelty eo^elente are printed In prominent type. 

WeBaetoelsceentrie load ; Karelatlre aoeentiielty ooefBehnt ; Weaceqel valent coneentrle valne ; WesWexK. 

In aidal eoeentrlelty eoafSoiente eabstitnte aotnal ralne of '*em of eocartrlolly " for St and av reneoUraly. 

Ser foU explanatfone of tabloe eoe notes eommenelng page 182. 
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For Stttochions in Bulldintrs of Steel Skeleton Constmclion in London ^sce Part VL). 


m 



6x4x J 31-731-430-930-329-628-827-8!26-825-6[21-317-916-3«i 

6 X 3 X i 28 1 27 -5 26-7 26-6 24 -3 22-8 17-5 13-8 11-2 
n xg 21 •521 020-4 19 6 18-6 17-5 13-7 10-8 8-7 

5 x 4 x 4 28-328-027-627 0 26-325-624-633-621-3l7-614-8J2-6i0-S 

■I x| 21 021 -4 21 -020 (i 20-0 19-4 18-7 17-9 16-7 13 0 10-9 9 3 8‘0 

6 x 3 x 4 24 -8 24 -3 23-6 22 8 21 -7 20-5 16-7 13-2 10-7 

11 xg 18-9 18-6 18 1 17-4 167 16-8 13 1 10-3 8-4 6-9 

4' 5> 4 28 1 27-526 C 25-524-222-417-1 13-5 11-0 

It xS 21-420-920-219-418-316-412-5 9 9 8-0 


l*he above safe loads are tabulated for ratios of slendemeBs up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formulae for stanchions of mild steel having 
“both ends flat." 

Safe loads for the condition of ** both ends fixed " are identical with tabulai* loads on the 
heights to left of line. 

For other conditions and formulm, see notes commencing page 102. 

Safe loads printed in italics arc* for heights greater than 40D. 

For exjflaoatloRS of properties, Ac., see Part IV. 





REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or STRUTS), 
'steel Tees. 

Dimensioiu and PropertiM, 


.r/zf 


'I 

'<7y 

y-e:l±3 


»-*- ex- 




Size, 

B X D X t 
inches. 

Weight 

in Iba 

Area 1 
in 

square 

inches. 


Radii of Gyration. 

Eccentricity Coefficients. 

e. I 
inches. 

Axis 
Y— Y 

Axis 
X-X j 

Axis 

Y-Y 

Axis 

X~X 

6 X 4 X ^ 

16*22 

4*771 

3*03 

1*34 

1*18 

i+i-ecfiv 

l + 2*39(Zx 

6x3xi 

14*53 

4*272 

2*32 

1*42 

0*78 

1 + 1‘48^y 

l+S-Ttox 

1 

H X| 

11*08 

3*260 

2*37 

1*40 

0*79 

1 + l*53«v 

l + 3*75ax 

5x4xi 

14*51 

4*268 

2*95 

1*08 

1*16 

1 + 2*13^y 

1 +2'18^x 

M x| 

11*07 

3*257 

3*00 

1*06 

1*17 

l+2*21av 

1 +219flx 

5 x3 X J 

1279 

3*762 

2*26 

1*15 

0*82 

l + l*87fl^v 

l+8’37ax 

II x| 

9*78 

2*875 

2*31 

1*13 

0*83 

l + l*94aY 

l+3‘37fl!x 


14*50 

4*264 

3*47 

0*78 

1*56 

1 + 3'3I(Zy 

l4-l'43ax 


11*06 

3*253 

3*53 

0*76 

1*54 

l + 3*46aY 

l + l-48ax 

1 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2^ per cent, orer this must be allowed. See page 7. 

Each wemht per foot is for the shaft only. Weight of connections, Ac., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

WeBBSCtnal eccentric load ; Kb relative e<H:8ntiiclty coefficient ; Wc = equivalent >M>ncentiic 
value; WcbWoxK. 

Di axial eccentricity eoefflciente sabstitute actual value of "arm of eccentricity'* for aw 
and a* respectively. 

For fnu expla^tione of tables, see notes commencing page IW. 
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IlEDPATH, BROWN 6i CO., LIMITED. 


STANCHIONS (or STRUTS) 
Steel Tees. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


9 10 li 



The above safe loads are tabulated for ratios of slendemest up to, but not exceeding 180. 
Safe loads are calculated by the MoncriefT Formulsu for slanchlonB of mild steel hav ing 
“both ends flat.’' 

Safe loads for the condition of ** both ends fixed ” are identical with tabular loads on the 
heights bo left of zigzag line. 

For other conditions and formulss, see notes commencing page 192. 

Safe loads printed in italics are for heights greater than 40D. 

For explanations of properties, dee., see Part IV. 







BEDPATH, BROWN & CO., LIMITED. 


STANCtllONS (or STRUTS). 
Steel Tees. 

Dimeuions an% Propertiet. 


ffv I I 


B X D X t 
Inches. 



Distance 

Radii of Gyration. 

inches. 

1 

Axis 
Y— Y 

Axis 

X-X 


4 x4 x) 
n x| 
4 x8 Xi 

H X| 

SixSixi 

N xg 

8 x8 xg 
n x| 

2ix2ix| 

- xi 


l + 2‘90aY 

l + l'98ax 

1 + 3‘Q2civ 

lxl-98ax 

1 ^ 2-51«v 

1+8'Oiax 

H 2-6iav 

l+S-OOflx 

l+3’26av 

l+2-27ax 

l+8’4ta!v 

l+2-27ax 

l+3*7lav 

1 +2*6jfZx 

l^•8'90av 

H-2G5ax 

1+4'61«y 

l+317ax 

l+4-96av 

l + 319ax 


In each ease the weight per foot given is the mlnimnin that can be rolled, and a rolling 
margin of 2} per cent, over tins must be allowed. See page 7. 

Kach weight per foot is for the shaft only. Weight of connections, &c., to be added. 

I.east radii or gyration and relative eccentricity coefiScients are printed in prominent type. 

Wes actual eccentric load ; Ks relative eccentricity coefficient; Wc^ equivalent conoentnc 
value; AVesWexK. 

In axial eccentricity coefficients substitute actual value of “am of eccentricity*' for Ch 
and Ok respectively. 

For full explanations of tables, see notes commencliig page 102. 














For Stonehions to BuiUtllitft of Stod SIrOtoM CMittrK^^ fit HmS/on (sOo iPirt H/t*! 


REDPATH, BROWN & CO., LIMITED. 


Reference 

Mark. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric ^oads, in Tons. 



749 743 
688 682 
628 (i23 
572 5()6 
518 512 
467 461 
418 412 
372 366 
329 323 
288 282 


736 1726 
674 |664 
615 '605 
558 '549 
504 |495 
453 ;444 
404 395 
358 1349 
315 1305 
274 265 


Ends Flat. 


HEIGflTS IN FEET. 


715 702 
()53 640 
594 581 
538 525 
484 471 
132 4)0 
384 371 
338 325 
294 282 
254 241 


20 

22 

24 

26 

28 

80 

671 

653 

634 

613 

552 

481 

609 

592 

572 

540 

465 

405 

550 

533 

514 

452 

390 

339 

J94 

470 

440 

375 

323 

282 

440 

423 

362 

309 

266 

232 

389 

351 

295 

251 

217 

189 

341 

283 

238 

203 

175 

152 

272 

225 

180 

161 

139 


214 

176 

148 

120 



165 

136 

114 






Tlie above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formulie for stanchions of mild steel, having 
“ both ends flat." 

Safe loads for the condition of *'both ends fixed'* are identified with tabular loads on the 
heights to h.ft of zigzag line. 

For other conditions and formulae, see notes commencing page 192 
For explanations of properties, &c., see Part IV. 









REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Dimensions and Propertiea* 




Weight 

Area 


Eccentricity Goefflcients. 

Diameter 

in 

inches. 

in lbs. 

in 

square 

inches. 

of 

Gyration. 

Stmi-SLetor. 

12 

384*6 

113*100 

3*000 

5 

l+0-67a 

11} 

353*2 

103*870 

2*875 

5 

i+o-7oa 

11 

323*2 

95*03;i 

2*750 

6 

1+0*73^ 

lOi 

294*6 

86*590 

2*625 

5 

I + 0-76a 

10 

267*1 

78*540 

2*500 

5 

i+o-8oa 


241*0 

70*882 

2*376 

5 

i+o-84a 

9 

216*3 

63*617 

2*250 

6 

1 +0*89a 

H 

193*0 

56*745 

2*126 

5 

l+0-94a 

8 

170*9 

50*265 

2*000 

6 

1 + 1-OOa 

7i 

150*3 

44*179 

1*876 

6 

1 + 1 07« 


Slabs ov thb undernotkd widths and thicknesses ark stocked in lengths of 

ABOUT 18 pert. 



Width and 

Suitable 

Thickness. 

for 

Inches. 

Diameters. 

18 X 4 

10 to 8 inches. 

le X 3} 

8 to 7 II 

14 X 3 

7 toe N 

12 X 24 

e to 6 If 



▲boTS sizes are for concentric loading. 

Special calculations are necessary for the design of slab cap plates supporting eccentric 
loads. Bee Part IT. 


In each case the weight per foot gi?en is the minimum that can be rolled, and a rolling 
margin of 2^ per cent, over this must be allowed. See page 7. .. 

Each weight per foot is for the shaft only. Weight of base, ftc., to be added. 

We«actual eccentric load ; K^relatiye eccentricity coeflScient ; WcsequiTalent concentric 
▼ahie; WcsWexK. 

In asial eccentricity coefficients substitute actual ralue of "* arm of eccentricity ” tor a. 

For full explanations of tables, see notes commencing page 108. 














For Siatschioits in BuUdioers of Steel Skeleton Conetntetiot is londoti Vi*)*' ^ 


BEDPATH, BROWN & CO., LIMITED. 


Reference 

Mark. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric Loads, in Tons. 

Ends Flat. 


HEIGHTS IN FEET. 


18 20 22 



The above safe loads are tabulated for ratios of Bleiideme8s*up to, but not exceeding 160. 
Safe loads are calculated by the Moncrieff Formnlm for stojichiona of mild steel having 
“ both ends flat.’* 

^ Safe loads for the condition of “ both ends fixed” are identical with tabular loads on the 
heights to le^t of zigzag line. 

For other conditions and formuise, see notes commencing page 192. 

For explanation of properties. &c., see Part IV. 












REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

DimensioDB Aid Properties. 



Diameter Radius 

toehM. ffXIL* ajr^Ln. 


Bccentricity Coeffleients. 




1 + M5a 
1 + 1-23^Z 
1 + 1-34^ 
1 + 1 *46^ 
1 + 1*60« 
l + l-78a 
1 + 2 00a 
1 + 2-29^ 
l+207a 
1 4 3-20a 


Slabs op tub undbrnotbd widths and thicbnessils arb stocked in lengths of 

ABOUT 12 PEBT. 



Width and 
Thickness. 
Inches. 

Suitable 

for 

Diameters. 

Width and 
Tbicknesa 
Inches. 

Suitable 

1 for 

Diameters. 

18 X 4 

16 X 3i 

14 X 3 

12 X 2i 

1 

10 to 8 inches. 

8 II 7 II 

7 II 6 II 

6 ,1 5 II 

1 

10 X 2 

9 X 1£ 

8 X 14 

5 to 4 inches 

4 II 34 n 

34 II 24 II 



Abore sizes are for concentric loading. 

Special calculations are necessary for the design of slab cap plates supporting eccentric 
loads. See Part IV. 


In each case the weight £er foot given is the niinimuin that can be rolled, and a rolling 
margin of 24 per cent, over this must be allowed. See page 7. 

Each weight per foot is for the shaft only. Weight of base, Ac., to be added. 

Wesactual eccentric load ; Ks relative eccentricity coefticient ; Wc= equivalent concentric 
value ; Wc*WexK. 

In axial eccentricity coefiBcients substitute actual value of '* arm of eccentricity ’ for a. 

For full explanations of tables, see notes commencing page 192. 
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l^or StuieUoM in Bdldlacf ot Stad Sfatotea CoadnutiMi la Imtitm flaa i%t VLX 

REDPATH, BROWN k CO., LIMITED. 


PART II. 


Conpomid 

Stanchiont. 


Explanations of the Tables. 

Paces 122 to 191 inclusiee. 

See Part IV. for general formulee, explanations of 
properties, <kc. 

Part IL All the tables in this part relate to simple and com- 

— pound sections, as stanchions, struts or columns. 

AiranceaienL The arrangement is similar to that of Part L, pre- 
cedence being given to the types of stanchions igost 
frequently used. 

lonpound A full range of plate thicknesses is given for each joist 

and channel compound stanchion. 

In a series of superimposed stanchions it is convenient 
and economical to retain the same section of joist or 
channel throughout, varying the plate areas only, in 
accordance with the loads. 

The tables afford a ready means of selecting suitable 
types for this purpose. 

attic«<i The tabulated safe loads for each latticed stanchion 

" assume efficient bracing between the individual members 
composing the shaft. 

Conventional minimum proportions of lattice bars and 
batten plates for concentric loading are indicated on the . 
tabled. Practical considerations will frequently cause the 
minimum proportions (especially of* batten plates) to be 
increased considerably. 

The conventional minimum proportions are not 
applicable to stanchions under intentionally 
eccentric loading. 


Latticed 

SUachiont. 
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Certain ^formules for the desi^ of lattice bars are 
noticed in Part IV. 

In structural sted work applied to buildings, angle 
and tee stanchions or struts are usually the compression Strata, 
members of lattice girders or roof trusses. 

The tabulated safe loads for the condition of “both 
ends flat ” are generally applicable to such members, unless 
each end connection consists of one bolt or one rivet only. 

In the latter case refer to the condition of “ both ends 
round,” page 199. 

Solid round steel stanchions or columns are most useful Solid Rounds, 
in positions where considerations of space are of primary 
importance. For a given load the possible minimum of 
overall dimensions is attainable with this type. 

Particular care should be taken to ensure concentric 
loading on solid round steel stanchions, as the effect of 
eccentricity is relatively very great. 

Various types of stanchions, with suitable designs for Details, 
bases, caps and connections, are illustrated in Part V. 

All dimensions are stated in inches and all properties Dimensioos 
. . , .. and Properties, 

in inch units. 

^ D = depth, B = breadth, and t = thickness. Overall Sizes. 

The composition of compound stanchions is described in Composition, 
the first columns of the right hand pages in the same 
manner as in Part I. * 

When the plating on each flange exceeds f of an inch, jJkknossoe. 
two or more plates may be used to form the total thick- 
ness required. 
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also about central axes, but the least radius may be about 
“Axis Y — Y” parallel to the stalk, or about “Axis 
X — X “ parallel to tih^ table, depending upon the dimen- 
sions of the section. 


For each simple or latticed angle stanchion, the least 
radius of gyration is about the major “ Axis V — V of 
the inertia ellipse. The greatest radius for each of these 
sections is about the minor “ Axis U — U ” of the inertia 
ellipse. 

For solid round steel stanchions, all radii of gyration 
about central axes are identical. 

No deduction is made for rivet holes in the calculation Hole*, 
of radii of gyration of compound sections. 

The tabulated safe loads are without exception relative Tabular Loads, 
to the least radius of gyration. 

Dimension “d” in the tables of compound stanchions, pimansioD 
pages 136 to 149, and pages 154 to 159, is the spacing of 
the component joists or channels upon which the 
tabulated properties are based. 

Any increase or decrease of “d” will therefore 
increase or decrease the radius of gyration about “ Axis 
Y — Y,” and with the exception of No, 24 L, page 137, and 
Nos. 32 M to 29 M, page 149, will also increase or 
decrease the tabulated safe loads. 

The maximum increase of safe load is reached when 
“Axis X — X'* becomes the axis of least radius, safe loads 
relative to this axis being constant for all values of “ d.** 

The tabulated safe loads for No. 24 L and Nos. 32 M 
to 29 M are the maximum for these sections and will be 
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Coneanferle 

Loadins. 


Ratio of 
SlendorncM. 


UniiliiiK 

Hoichta. 


Italieti 


decreased when “ Axis — Y ” becomes the axw of least 
radius. 

Each tabular load is described as “safe concentric.” 

This implies that the centre of application of the load 
or system of loading is, so far as practically possible, 
coincident with the central vertical axis of the stanchion, 
or, in other words, that there is no intentional eccentricity 
of loading. 

If the height of a stanchion is divided by its least 
radius of gyration in the same unit dimension (both 
generally expressed in inches) the quotient is termed the 
“ ratio of slenderness.” 

1 = height of stanchion in inches, 
k ~ least radius of gyration in inches 

i = ratio of slendemesB. 
k 

In the tables the nearest even height of a stanchion 
not exceeding that for which the “ ratio of slenderness ” 
is equal to 160 is taken as the limiting height for which 
a safe load is given. 

Some authorities prefer to limit the height of a 
etanchion to the lesser of the two values ; 

(1) 160 times the least radius of gyration. 

(2) 40 times the least overall dimension D or B. 

Frequently limit (2) gives a lower height than 

limit (1). 

For this reason safe loads on all heights greater than 
the limiting height by (2) are printed in italics in the 
tables. 
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After careful consideration the stanchion formula) Studte 

romuuB* 

deduced * by Mr. J. Mitchell Moncrieff, M.Inst.C.£., 
M.Amer.Soc.C.£., Newcastle-on-Tyue, have been adopted 
for this book. * 

Monorixff Working Formula 

For Stanchions of Mild Steel under Concentric 
Loading having — 

Both ends round. 

(¥-'■*) <»• 


Both ends fixed for all values of -- and 

k 

Both ends flat for values of 7 not exceeding 106*9. 

k 





Both ends flat for values of ^exceeding 106*9. 


(31. 


1 /21*4x0*4 

— 200 / F cf ••• ••• 

k V 5*6f 
1 s height of stanchion in inches, 
k s radius of gyration in inches. 

-7 = ratio of slenderness, 
k 

f = average allowable load or working compressive 
stress per square inch of sectional area in 
tons per square inch. 

The tabular safe loads are by Formulse (2) and (3) 
for the condition of both ends flat.** 
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Carre (1). Round Ended Stancfaions. Variation of Unital Stresses for Ratios of-* from 0 to 200. 

Curve (2). Fixed Ended Stanchions. Variation of Unital Stresses for Ratios 

Curve (3)^ Flat Ended Stanchions. Variation of Unital Stresses for Ratios of ^ from 0 to 400. 
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Stanchions. 


Moncrieff Formulae. 


ALIGNMENT CHART I. 


Lay transparent straight edge across scales — 

(a) At height in feet on scale L. c 

radius of gyration on scale k. 


30 




(b) 

(C) 


Read safe stress on scale f. 


-684 


•55 


B-6 5 
6-45 


12 L 


= 106 ‘H 


12 L 


= 160 -H- 


3 0 


Tons per sgi inch 
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Stanchions. 


Moncrieff Formulae. 

ALIGNMENT CHART II. 


Lay transparent straight edge across scales — 



(af‘ At safe stress on scale f. 

(^) II area on scale A. 

(c) Read total safe load on scale W. 




f 

|Tons per sc inch 


I 



TONS 



-“09 

-- 0-8 

-- 0-7 

— LUo-e 

A 

Sg INCHES 
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The following notes, pages 202, 203, and 204, are 
extracted from or based directly on Mr. MonoriefiTs paper 
(see Proceedings Amer. Soc. C.E., \i)l. XXVL, 1900). 

The underlying principles upon which the reasoning 
is based arc : — 

(1) that a perfectly centred column of perfect material 

and straightness is an ideal conception seldom or 
never realised in practice, and 

(2) that the various disturbing influences are practi- 

cally all capable, as regards their ultimate efiect, 
of being represented by an equivalent eccentricity 
of loading. 

A careful study of no less than 1789 reliable tests of 
columns was undertaken to determine the value to be 
assigned to the equivalent eccentricity applicable to the 
cafie of columns under apparently central loading.” 

The important result of this analysis is that the Mon- 
crieff Formula) include an “equivalent eccentricity” 
factor to allow for the inherent but practically unobserv- 
able defects of the practical column, apart altogether from 
considerations of intentional eccentricity, tjreated later in 
these notes. 

Faetonof Other Special features of the Moncrieff Formulae are 

that, in preference to the usual method of stanchion 
design with regard to ultimate litrength alone, they 
ensure : — 

(1) that prescribed maximum allowable fibre stresses 
will not be exceeded under the working load. 
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This condition is complied with by the adoption 
of a reasonable maximum value for the extreme 
fibre compressive stress, and 

(2) that in addition a sufficient margin against failure 
by “ elastic instability ” is provided in stanchions 
of longer lengths. The latter coefficient of 
safety is applied directly to the Modulus of 
Elasticity of the material. 

It is important to note that while the factor of safety 
against ultimate strength retains a constant value, the use 
of the additional coefficient of safety against instability in 
the foregoing manner has an inappreciable influence on the 
results of the formulae when applied to short columns, but 
a gradually increasing effect as the height of the column 
is increased. 

Mr. MoncriefTs theory is founded on the elementary 
column having ** both ends round.” 

With regard to the condition of “ both ends fixed ” he 
states : ** In actual practice the true * fixed-ended ’ column 
rarely if ever exists. It is difficult, even in experiments 
in a testing machine, to comply with the conditions 
necessary to ensure absolute fixity of ends, and in ordinary 
construction the difficulty is increased greatly.” 

In building practice the term “both ends fixed” may, 
with advantage, be entirely discarded in favour of the term 
“ both ends flat;.” 

• 

Prior to Mr. Moncrieffis investigations no attempt had 
been made to arrive at a rational basis for the strength 
of flat-ended columns, although the greater number of tests 
of columns had been made with this class of end bearing. 
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fht" 


20g-mg LJae. 


Eccsntric 

Loading. 


Accidanlal 

Eecwitiicity. 


The usual assumption that “ fixed-ended ” ^lud “flat- 
ended ” columns act in precisely the same manner is quite 
erroneous both from a theoretical paint of view and from 
the evidence of actual experiments. The essential distinc- 
tion is that in the practical “ flat-ended ” column, held in 
position by pressure of the load and structural bolts or 
rivets, no tensile stress can be nor is intended to bo 
developed at the ends ; in the theoretical “ fixed-ended ” 
column, on the contrary, a considerable amount of end 
tensile stress could be developed and safely resisted. 

Mr. MoncriefT has shown that in mild steel columns 
under apparently central loading no end tensile stress is 
developed j^rovided the ratio of slenderness does not exceed 
106*9, and therefore up to this point “fixed-ended” and 
“flat-ended” columns behave alike. Beyond this point 
in comparison with the ideal “fixed-ended” column, the 
strength of the practical “ flat-ended ” column falls rapidly 
and should be calculated by Formula (3). 

The zig-zag lines are inserted in the tables to separate 
the series of safe loads for ratios of slenderness below and 
above 106*9. 

The safe loads to the left of the lines are identical for 
“both ends flat” and “both ends fixed,” The more 
rapidly decreasing safe loads for ascending heights to the 
right of the lines are applicable in particular to the 
condition of “ both ends flat.” 

Eccentric loading is of two descriptions, viz. ; — “ acci- 
dental ” and “ intentionoL” 

The effect of “ accidental eccentricity ” is fully allowed 
for by the MoncriefF Stanchion Formulse. 


( End of Nous on MoncrUff FormvltB.) 
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“ Intentional eccentricity ” occurs when the perpen- 
dicular distance from the centre of application of a load 
or system of loading to either or both “ principal axes ” of 
the stanchion is a quantity measurable by ordinary 
practical methods. 

In these notes by “eccentricity” will now be understood 
“ intentional eccentricity ” as “ accidental eccentricity ” is 
not considered further. 

The measurable distance referred to above is termed 
the “ arm of eccentricity ” and is expressed in inches. 

The “principal axes” are “the axis of least radius” 
and “ the axis of greatest radius.” 

Loading is said to be “eccentric about the axis” to 
which the “ arm of eccentricity ” is perpendicular. 

The tabular eccentricity coefficients are derived from 
the general formulae for eccentric loading, for which see 
Part IV. 

For each stanchion, eccentricity coefficients relative to 
both of the “principal axes ” of the section are given. 

The eccentricity coefficients relative to the “axis of 
least radius ” are printed in prominent type in the tables. 

The coefficients in the tables under headings “Axis 
Y — Y,” “ Axis V — V ” and “Axis U — U” are respectively 
relative to these “principal axes” and may be termed 
“ axial coefficients.*^ 

To complete the “axial coefficients” it is only necessary 
to substitute for CCr, CL^ On, or the actual value in 
inches of the “ arm of eccentricity.” 


IntentioiMl 

Eccentric!^. 


Eccentricity 

(general). 


Ana of 
Eccentridtj. 


Prindpnl Axes. 


Loading:. 


Eccentric 

Loading. 


Prominent 

Type. 


Axial 

Coeffidenta. 


For Ik BnMKCi 
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The ** axial coefficients ” are of general application for 
any degree of eccentricity, care being taken to select the 
coefficient having the same reference letters as the axis 
about which the loading is eccentric. 

Special note may be made of the ** axial coefficients ” 
for each channel stanchion, pages 150 to 153. 

As “Axis Y — Y” for this type is not an axis of 
symmetry, it is necessary to consider on which side of 
this axis the eccentric loading is placed. 

When the “ arm of eccentricity ” is measured in the 
same direction as dimension tn use coefficient “Axis 
Y — Y 6 t.” and conversely when the centre of application 
of the load is on the other side of “Axis Y — Y'^ use 
coefficient “Axis Y — Y 

AarbandTee For each angle, tee and tee shaped stanchion the 

Coafficiopti ^ 

“axial coefficients” relative to the assymmetrical axes 

V — V, U — U, and X — X, take into account the 

perpendicular distance Or. Ov, or Ox to the extreme fibre 

of the section irrespective of the side of the axis on which 

the loading occurs. The worst case is thus provided for. 

Web and In addition to the “axial coefficients” for each joist 

and channel, and for each stanchion compounded of either 
of these sections, there are two coefficients for special 
conditions of eccentric loading, viz. : — “ Web ” and 
“Flange,” respectively relative to “Axis Y — Y” and 
“Axis X— X.” 

♦ 

These are applicable when the “ arm of eccentricity ” is 
identical with the perpendicular distance from “Axis 
Y — Y ” or “ Axis X — X ” to the outer surface of the web 
or flange respectively. 


Awtal 

Coaffidente. 


Channel 

Coeffinente. 
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I 

This is usually taken to be the case in good construction 
when the ecoentric load is transmitted by a girder properly CoofHcianta. 
connected to a side of a stanchion. 

By the use of the eccentricity coefficient for the axis EquiTalent 
about which a load or system of loading is eccentric an Load. 

“ equivalent concentric value ” of the load relative to that 
axis may be obtained. 

Let W, — actual eccentric load in tons. 

K = eccentricity coefficient for axis about 
which is eccentric. 

We » equivalent concentric load value in tons 
for that axis. 

Then We = W. x K. 

It follows from the above that if a tabular concentric Safe Eccentric 
load is divided by the eccentricity coefficient printed in 
prominent type, the maximum safe eccentric load relative 
to the ** axis of least radius ” of the section is obtained 
directly. 

The following examples illustrate the application of the Ezamplac. 
tables to the design of eccentrically loaded stanchions, and 
also the use of the Alignment Charts, pages 200 and 201. 

(A) Loading eccentric about *‘axis of least radius’* 
only. 

ExampU stanchion 11 feet high supports an 

eccentric load of 60 tons, transmitted directly to its web 
• surface by a girder. 

Required a suitabl<f section. 

Select No. 22 J, page 122, steel joist 12 x 6a 
which will support a safe concentric load of 88 toes 
on 11 feet. 





Fw* Staacbions iu Buildin^fS of Steel Skeleton Constmctlol) 1« London (see Part VI.). 
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EwbpIm. Multiply 60 tons, the actual concentric load, by 1-42, 

the ** web ” eccentricity coefficient for the section. 

The product 85 ‘2 tons is the equj valent concentric load 
value ; therefore the selected stanchion is suitable. 

Example 2 . — A stanchion 20 feet high supports a system 
of eccentric loading amounting to 150 tons; the **arm of 
eccentricity ” about the “ axis of least radius ” being 
2 ins. 

Required a suitable section. 

Select No. 142 M, page 144, composed of two steel 
joists, 14 X 66 and two flange plates 14" x which 
will support a safe concentric load of 300 tons on 20 
feet. 

Substitute 2 inches, the given “ arm of eccentricity,*' for 
and obtain (1 + 0 47 x 2) = 1*94 as the “Axis Y— Y** 
or “ axis of least radius ** eccentricity coefficient. 

Multiply 150 tons, the actual eccentric load, by 1*94. 

The product 291 tons is the equivalent concentric load 
value, therefore the selected stanchion is suitable. 

) (B) Loading eecentric about “axis of greatest 

radius” only. 

Example 3, — A stanchion 16 feet high supports an 
(3(u:entric load of 84 tons transmitted directly to its 
flange surface by a girder. 

♦ k 

Required a suitable section. 

Select No. 50 P, page 156, composed of two steel 
channels 12 x and two flange plates, 14'*' x J'". 
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Note height, 16 feet; area, 33*3 square inches, and Example*, 
greatest radius of gyratiou “ Axis X — X,” 5*28 inches. 

Transfer these values to the Alignment Charts, pages 
200 and 201. 

On Chart I. lay a straight edge across the three vertical 
scales at the height 16 feet on scale L, at the radius of 
gyration 5*28 inches on scale k, and read safe stress as 
6 ‘54 tons per square inch on scale f. 

Oh Chart II. lay straight edge at 6 ‘5 4 tons on scale f, 
at the area 33*3 square inches on scale A, and read safe 
concentric load for “ Axis X — X as 217 tons on scale W. 

Divide 217 tons by 2 ‘5 2, the flange eccentricity co- 
efficient for the section. 

The quotient 86 tons is the safe flange eccentric load ; 
therefore the selected stanchion is suitable. 

Example 4 .. — A stanchion 1 6 feet high supports a system 
of eccentric loading amounting to 165 tons, the “arm of 
eccentricity” about the “a.xisof greatest radius” being 
inches. 

Required a suitable section. 

Select No. 191 K, page 128, composed of 1 steel joist 
15 X 6 and 2 flange plates 12” x 

Note height 16 feet, area 32 3 square inches and greatest 
radius of gyration, “Axis X — X,” 6*91 inches. 

Transfer these values to the Alignment Charts, pages 
200 and 201. 

On Chart L, by the method described, read safe stress 
as 6*61 tons per square inch on scale f. 
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EumpiM. On Chart II. read safe concentric load for “ Axis X — X ” 

as 213 tons on scale W. 

Substitute 1*5, the “arm of eccentricity” for Cbx aiid 
obtain (1 + 0*17 x 1*5)- 1*255 as the “Axis X— -X” or 
“ axis of greatest radius ” eccentricity coeflficicnt. 

Divide 213 tons by 1*255. 

The quotient 170 tons is the safe load for an eccen- 
tricitv of IJ inches about “Axis X — X”; therefore the 
selected stanchion is suitable. 

G.*-Loading eccentric about both axes. 

Select a stanchion from the tables as in Examples 1 
and 2 as if the loading were eccentric about the “ axis of 
least radius ” only ; then by use of the Alignment Charts 
and eccentricity coefficient for the “axis of greatest 
radius” check the section for the load eccentric about 
“ the axis of greatest radius.” 

Combined If a stanchion supports concentric in addition to 

eccentric loading, the former, if treated separately, must 
be added to the equivalent concentric load value to give 
the total equivalent concentric load. 

^nmum The actual load eccentric or concentric for “the 
axis of greatest radius “ must in no case exceed the 
tabular load — calculated for “the axis of least 
radius.” ^ 

For notes on the location of the “ centre of application ” 
of 'load systems, see Part IV. 
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PART III. 


ROOFS. 

TYPES OF TRUSSES. 

STRESSES, 


WIND PRESSURE, 


DETAILS, 


Etc. 
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RIDQED ROOF TRUSSES. 


IUm) of Bafter s l/4th Span, 
u Main Tie = 1 in 15. 


Rise of Bafter ~ l/3rd Span. 
M Main Tie a 1 in 12. 




BU-ew CoomcienU. 

i 

Deed Load. Wind ] 


Wind Fraaauiie. 


p^on. Teuelon Tenalon 


I Stma OoeffielenU. 

Member. ^ 

Teortou. TenMon- 


A-ni 1-08 
F-Pl 1-08 
B-J 
B-0 
C -L 
D ~M 
H— J 
0-P 
K-L 
M-N 

a 

G — P 

a -K 

G-N 
J -R 
N-O 
L-M 


To find the totsd etrese in any member due to dead load and wind pressure 
Let L a Span between the points of intersection of the rafter aiiu main tie. 

II Wb aTotal dead load on dhe truss including its own weight. 

II IVr aTotal normal wind pressure acting on one side of one truss. 

11 P aTotal stress required. 

Then P afWp x dead load coefficient) + (Wp x wind pressure coefficient). 

To find the length of any membef between points of intersection 
Multiply the span by the length coefficient for the member required. 

The membem are lettered according to BoWs notation. See notes page 220. 

Prominent type indicates a greater wind pressure staess on the lee member than on the wind- 
ward member. 
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RIDGED ROOF TRUSSES. 


Rise of Rafter l/4tli Span. 
II Main Tie = 1 in 15. 


Rise of liafter = l/3rd Span. 
II ^luin Tie = 1 in 12. 



StreM IJcH'ffluicbt*. 


Dead Load. 


Coni' — . Com- 

preecion. T*Mioii presaiou. 


Wind Preimure 
elent. 

Com- , 

iresaioii. Tenelon. 


• Ooafllcieuta. 


•279 A -- F 

•279 D — K 

•279 B - G 


•117 J — K 

•302 E — F 

•302 E — K 

•895 E ~ H 

•302 G — H 

•302 H — J 


Dead Load. 

Wind Preuure. 

prmioii. Teiwlon. 

Com- _ 
prwalon. TeiirioD. 

•77 

•70 

•77 

•68 

•63 

•70 

•a3 

•68 

•21 

•50 

•21 

•00 

•65 

•80 

•66 

•29 

•41 

•28 

•26 

•64 

•26 

•03 


To find the total stress in any member due to dead load and wim} presiure:— 
Ijet L - span between Lhe points of intersection of the rafter and main tie. 
II Wd = total dead load on one truss including its own weight. 

„ Wp = total normal wind pressure acting on one side of one truss. 

M P total stress requited. 

Then P - (Wd X dead load coefficient) + (Wp x wind pressure coefficient). 
To find the length of any member between points of intersection:— 

Multiply the span by the length coefficient for the member required. 

The members are lettered according to Bow's notation. See notes page 2SiO. 
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Bise of Rafter 

II Main Tie 

= i/4th Span. 

1 in 16. 

WIND^ 







Rise of Itafter - i/3rd Span. 
II llain Tie = 1 in 12. 



Mflmber 

Stress Coefficients. 

T.«n(rth 

CjH*ffl- 

Membej. 

Stress Coefflcleiitii. 

Length 

Coeffl- 

Dead Load. 

wind Presauro. 

Dead I^oad. 

Wind Preasare. 


Com- 

pression. 

Tcna’on 

Coni- . 

liresBion. 



Com- 

piessioo 

Tension. 

Com- 

picssion. 

Tanalon. 


A-n 

1-OS 


1-24 

•180 

A-n 

•86 


•86 


•200 

F-Q 

1-08 


•70 

•186 

F — Q 

•8»J 


•68 


•200 

B-J 

1-00 


1-24 

■186 

B — .1 

•81 


•94 


■200 

B — P 

1-00 


*70 

•186 

E-P 

•81 


•68 


*200 

0-L 

*76 


•86 

•186 

C — L 

•60 


•68 


•200 

D-N 

•76 


*70 

•186 

D — N 

•60 


■68 


•200 

H- J 

•16 


*83 

1078 

n-j 

•14 


•84 


•100 

P-Q 

•15 


•00 

•073 

p - Q 

*14 


■00 


•100 

K — L 

•22 


•60 

•16.5 

K— L 

*22 


•62 


-200 

N-0 

•22 


•00 

•1.55 

N— O 

•22 


•00 


•200 

O — H 


•96 

1-35 

•200 

O -II 


•72 


•98 

■201 

G-q 


•96 

•4S 

•200 

O-Q 


•72 


*29 

■201 

G~K 


•77 

•92 

•200 

G-K 


•68 


*63 

•201 

G — O 


•77 

•48 

•200 

0-0 


•68 


■29 

•201 

Q 

1 


•66 

•47 

•200 

G-M 


•42 


•28 

•201 

J -K 


•19 

•43 

■203 

J - K 


•18 


•42 

•245 

0 — P 


•19 

•00 

•203 

O — P 


•18 


•00 

•246 

L -M 


•27 

*65 

•245 

L-M 


•26 


*67 

•317 

M— N 


•27 

*04 

•246 

M - N 

_ 

•26 


*08 

*817 


To find the total stress in any member due to dead load and wind pressuie 
Let L = Span between the points of intersection of the raftdr and main tie. 
II Wd = I'otal dead load on one truss including its own weight. 
ti Wr ~ Total normal wind ))ressure acting on one side of one truss. 

11 P = Total stress required. 

Then P = (Wi» x dead load coefficient) + (Wp x wind pressure coefficient). 
To find the length of any member between points of intersection 
Multiply the span by the length coefficient for the member required. 

The members are lettered according to Bow's notation. See notes, page 220. 
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RIDGED ROOF TRUSSES. 


PART III. 

Explanations of Tables of Coefficients. 

P*sea 214 to 219. 

In roof trusses of the same type as regards the angle 
of slope of the rafters, and the nuinbc' and position of 
the members, hut of any sparis, tli'^ strjsses in the mem- 
bers due to dead load and wind pressure, and tnc lengths 
of the members between points of intersection, arc 
directly proportional to the 8j)ans. 

The tables of coeffi'dents for the various types, figs, la 
to 7h, are calculated on the following assumptions : — 

(1) . Both shoes fixed, hence vertical reactions due to 
dead load, and angular reac Dions due to wind 
pressure. 

(2) . Diiit span between the points of intersection of 
the rafters and main ties. 

(3) . Unit dead load comprising the weights of the 
truss, purlins and roof covering, uniformly 
distributed over both rafters and acting in a 
vertical direction. 

(4) . Unit wind pressure uniformly distributed over 
one rafter and acting iif a direction normal or 
at right angles to its surface. 

(5) Purlins placed over the points of intersection of 
the various members with the rafters. 


Sires. 

Coofficienlc. 
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RIDQED ROOF TRUSSES. 

Each stress coefficient, therefore, is the value of the S*”" , 

* * Coaffideuki. 

compressive or tensile stress m the relative member due 

to dead load or wind pressure for unit loading on unit 

span. 

Similarly, each length coefficient is the length between Length 

Cnefficients. 

points of intersect j ' the relative member for unit 
span. 

It followr t'" ^or span, any roof covering and any Total StroM. 
wind pressure r.'j cured or Bpecifi*'d, if the "*roper tabular 
stress coefficients for a member are resnectivelj unltijdied 
by the total dead load and total wind pressure acting on 
the truss, the sum of the two produc.f. so ascertained is 
the total st is i’ the member, either cempression or 
tension, as the case may bo. 

To find the total stress .n any member, due to dead AppIicoHonof 

StreM 

load and wind pressure combined ; — Cocfficioni*. 

L ~ span between the points of intersection of 
the rafters and main ties. 

Wu = total dead load on one truss, comprising 
the weights of the truss, purlins and roof 
coverings. 

Wp a= total normal wind pressure acting on one 
side of, one truss. 

P = total combined stress required. 

Then P (Wd x dead load coefficient) + (Wp x wind 
pressure coefficient). 

m 
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RIDGED ROOF TRUSSES. 

Application 
of Loncth 

To find the length of any ngcmber between the 

Coofficionta. 

points of intersection : — 


Multiply the span L by the length coefficient for the 
member required. 

Total Dead 
Load. 

! 

To calculate Wi,^ the total dead load in lbs. on one 
truss. 

li = span of truss in feet. 

C = distance of trusses apart, centre to centre, in 
feet. 

T = approximate weight in lbs. of one truss. 

q = weight in lbs. of purlins and covering per 
square foot of roof surface. 

Q = total weight in lbs. of purlins and roof 
covering supported by one truss. 

Weight of 
Truas. 

The following empirical formula (Merriinan) gives the 
approximate weight of a steel truss : — 

.T =|CL(l + j^g) 

Weight of 

Total weight of purlins and roof covering : — 

Pnrlina, &c. 

=q X C X 1*1 2L for rise = Jth span. 

' = q X C X 1-2L M M = |rd „ 

Total Deed 
Load. 

- Total dead load, Wn = T + Q. 

Wind PreMure. 

To calculate Wp the total wind pressure in lbs. on one 
truss : pn = normal win3 pressure ki lbs. per square foot 
of roof surface. See Alignment Chart, page 227. 

/ = pn X C X 0*56 L for rise =■ Jth span. 

- ^ Pn X C X 0*6 L II II -= ^rd n 
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RIDGED ROOF TRUSSES. 

In the diagrams Bigs, la to 7b compression members 
are indicated by heavy lines, and tension members by 
light lines. 

The diagrams are lettered according to How's notation, 
each member being designated by the letters on each 
side of it. 

In order to show the distribution of the stresses due 
to the wind pressure acting on one side of a truss only, 
coetiicients are given for the complete truss, the 
horizontal direction of the wind being indicated on each 
diagram by an arrow. 

As the wind may act alternately on cither side of 
a truss, the corres[K)iiding members on the windward 
and lee sides must each be designed for the greater 
stresses. 

The greater stresses generally occur on the windward 
side, but the exception of the king rod trusses, Figs, la 
to 3b, may be noted. In each of these trusses the 
rafter or portion of the rafter next to the a[)ex on the 
lee side has a greater o(mi|>rcssive stress due to wind 
pressure than the corre.s[)oiKhng windward member. 

These greater stress coetiicients for the lee side are 
printed in prominent type. 

For roof trusses of spans up to CO foot the rafters Derign. 
are usually designed for the maximum stress in the 
portion next the shoe, the required section being con- 
tinued to the apex in one length. 
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RIDQED ROOF TRUSSES. 

Dmiga. Special calculations should be made if the span is 

greater than 60 feet. 

Should the purlins not be }>laced over the points of 
intersection of the various members with the rafters, the 
tabular stress coefficients are not applicable, as non- 
uniform distribution of the loading may result, and 
bending stresses are produced in the rafters. 

Approximate Wei^^hts of Roof Coverlnil^. 

Per Sup. Pool 

Asphalte. For each J inch of thickness, ... 6 to lbs. 
Boarding. 1 inch thick, ... ... ... 3 to 3^ it 

Galvanized Corrugated Sheeting, including 

taps and bolts. 18 gauge, ... 3 it 

II 20 It ... ... 2^ II 

^ 11 22 M ... 2 II 

Glass. I inch thick, ... ... ... 3^ n 

Glazing bars (metal), ... to 3 ti 

(The lower weight is for purlins spaced about 6 feet 
a])art, and the higher weight for purlins spaced about 
10 feet apart.) 

Lead, laid complete including rolls, ... 5^ to 8^ lbs. 

(The lower weight is for 5 lb. lead and the higher 
weight for 7 lb. lead.) 

Plaster ceiling, 1 inch thibk, , ... 9 lbs. 

Slates, including nails, ... ... ... 8to 8^ ii 

Steel purlins, ... ... ... ... 1^ to 4 n 

Weights of the actual sections of steel puplins 
should be calculated. 


224 
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WIND PRESSURE. 


Experiments condustcd at t)ic British National Physical iui«iion 

Laboratory and also at the Eiffel Tower, Paris, show that Prewur® mnd 
*' Velocity* 

the wind pressure per square foot on square flat surfaces 
from 10 to 100 square feet in extent is 0*0032 times 
the square of the wind velocity in miles per hour. 

In the United States of America the highest wind 
velocity observed for a period of five minutes was 102 Velocity, 
miles per hour at St. Paul, Minnesota {U,S. WeatJier 
Bureau Records). 

By the Beaufort Scale, a velocity of 56 miles per hour 
constitutes a strong gale. 

From the above it appears that the maximum horizontal 
wind pressure of 40 lbs. per scpiare foot of exposed 
vertical surface, as usually assumed in this country, is 
ample. This pressure corresponds approximately to a 
velocity of 112 miles per hour. 

As fluid pressure is always exerted at right angles to Normal Wind 
the surface upon which it acts, the corresponding normal 
pressure calculated by the following formula, or, moi*e 
conveniently taken from the Alignment Chart, is em- 
ployed to determine the forces due to wind acting upon 
the inclined surface of a roof. 
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WIND PRESSURE — ALIGNMENT CHART. 


6 =» inclination of roof to 
the horizontal in 
degrees. 

Ph = assumed or specified 
intensity of hori- 
zontal wind pres- 
sure in lbs. per 
square foot of 
projected vertical 
surface. 

Ph = by formula, intensity 
of wind pressure 
in lbs. per square 
foot of sloping sur- 
face, acting nor- 
mally or at right 
angles to the slope. 

sin. 6 

pii ®=Ph ^ 

1 -f- sm.-^ d 

This formula which is considered to be the most reliable 
for the determination of pn is due to Duchemin. 

Alicnment For any value of pi, (honzontal wind pressure) between 

Chart. 3Q jijy pgj. yqiiare foot, the Alignment Chart 

on opposite page gives, without calculation, the value 
of Pn (the Ducliemin normal component) for any angle 
of inclination between 5* and 60^ with the horizontal. 
Rises corresponding to ^rd, ^th, and J^th of the span 
are clearly indicated. 

Lay straight-edge aci*0BS the three vertical scales : — 

(1) . At horizontal wind pressure value on scale ph. 

(2) . At angle of inclination or rise on scale 0. 

(3) . Read value of normal component of wind pressure 

in lbs. per square foot on scale pn. 
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RIDGED ROOF TRUSSES. 


Example. 


The following example illustrates dthe application of the 
Strength and Length coefficients, the formulse, and the 
Alignment Chart: — 

Span of Roof Truss, L = 30 feet. 

Centres of Tmsses, C = 10 n 
Rise = ^tli span. 

Type, Fig. 3a. 

Covering: 18 gauge galvanized corrugated sheeting on 
steel purlins. 

Horizontal Wind Pressure, ph = 40 lbs. per square foot. 


Dead Load 

T — Approximate weight of truss in lbs. 


3 X 10 X 30 
4 


(l+^)= 900 lb8. 


Purlins, cleats and bolts = 2 lbs. per super foot. 
Sheeting and fittings — 3 n m n n 


q = 5 ?i II It ti 

Q = Approximate weight of purlins and covering 
supported by one truss. 

= 5 X 10 X 1-12 X 30 = 1680 lbs. 

Wn. = T + Q = 900 + 1680 = 2580 lbs. 


Wind Pressure Wp — («ee Alignment Chart, p. 227). 

With straight-edge join 40 lbs. on scale ph with rise 
Jth on scale 0 degrees. 

On centre scale pn read 29*8 lbs. as the value of the 
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RIDQED ROOF TRUSSES. 


normal wind pressuse per square foot of exposed roof E**mp*«- 
surface. 

(This operation is indicated on the chart by a dotted 
line). 

i/Wp. = 29*8 X 10 X 0 56 x 30 = 5006 lbs. 

Stresses in Members. — (See Tables, pages 214 to 219). 


Btreu iu 
Toiiil a: 

c<Kjtr, X 


J*n‘swure Coeff. x ^ 9^ 


1 Length. 1 


Length 

IiOn?th. 

111 

Cofffl- 

Feet =3 

eieui. 

Coeff. 


XL. 

•ISO 

5*6 

•107 

3*2 

•213 

6*4 


A — H 1*080 

H— J *165 

K-L *248 

G — U *908 

J — K *182 

L — M *412 


The stresses in tliis example are calculated for the 
principal members on the windward side only, as in 
practice members B-J, C-L, D-M, E-0 and F-P would be 
made of the same sectiun as A-H the portion of the rafter 
having maximum stress, and similarly G-K, G-N, and G-P 
would be made of the same section as G-H. For design- 
ing it is oiily necessary to know the lengths of the 
compression moinbers between their points of inter- 
section. 

The minimum size of angle or tee used in roof trusses Minimum 
should be 2" x 2" x J" and the minimum size of flat, “ 

2" X Y* designing ties allow for loss of area due to 
holing. 
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Guttsrs and 
Downpipcs. 


Brituh 

Pfmeticp. 


AnMrican 

Practico. 


For detailed weights of galvani^d corrugated sheets, 
sizes of corrugations, &c., - - - See Part IV. 

For angles and tees as purlins, - - n n 1. 

tr II It struts (flat ends), m m II. 

II II ir II (free n ), See notes, Part II. 

M typical details, - . - - See n V. 

Definite reliable data for proportioning gutters and 
downpipes is lacking. The recommendations, <kc., of 
some authorities are noted as follows : — 

** Rain-water or downpipes should have a boro or internal area 
of at least 1 square inch for every 60 super, feet of roof 
surface in temperate climates. They should be placed not 
more than 20 feet apart to allow of sufiElcient fall in the 
eaves gutters, which should be increased in size if the 
downpipes are further apart. Eaves gutters should never 
be less ia width than twice the internal diameter of the 
downpipe ; more would be an advantage.*’ (Hurst.) 

**The practice among American architects is to provide about 
1 square inch of conductor area for each 75 square feet of 
roof surface ; no conductors less than 2 inches in diameter 
being used in any case.” (Ketchum). 


American Bridge Company Specifications. 

Sjian of Roof. Gutter. Conductor. 

Up to 50 feet. 6 inches. 4 inches every 40 feet. 

50 to 70 II 7 II 5 II II 40 n 

70 to 100 II 8 II 5 II II 40 It 


Piagram. 


The diagram on opposite page is based on the practice 
of allowing one square inch of downpipe area for each 
75 square feet of roof surface. Equivalent areas for 
rectangular pipes or gutters may be substituted, note 
being taken of commercial sizes. 







GUTTERS .AND DOWNPIPES (approximate sizes) 
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PART IV.-GENERAL. 4 

The utility of this handbook depends largely on the extent to which 
by a proper use of the tables tedious oalculations £ft>m first principles are 
eliminated and the problem of design is reduced to the comparatively 
simple operation of making an appropriate selection from the number of 
suitable sections available. 

The various notes have been written to explain as fully and as 
clearly as possible not only the direct applications of the tabular values, 
but also the methods by which these can be adapted to suit variations 
of stress, load, support, defiection, and ot hor conditions wdinarily met 
with in practice. 

Parts I., II., III., and V. are each intended to treat of one subject 
only, the notes to these Parts being confined as strictly as possible 
to matter directly applicable to tlie particular tables. 

This Part, on the contrary, as the eub- title of Genera! ” indicates, 
includes all matter applicable to variations of the tabular conditions in < 
addition to useful data, general formula}, and mathematical tables 
purposely omitted from the other parts of the book. 

The contents of the book generally are Intended to apply 
to structural steelwork in buildings and all forms of con- 
struction of a similar nature on which the principal loads 
are static^ 

Notwithstanding this distinction certain of the notes and formulte are 
of general application, as are the tabulated properties, with the exception 
of the “Maximum moments of resistance in foot tons,” pages 60-67, 
Part I., which are based on an extreme fibre stress of 7*5 tons per square 
inch. 

Attention is directed to the following features r — 

The arrangement of the overall dimensions, safe loads, jpomposition, 
weight per foot, and properties of each simple and compound section on 
the corresponding lines of two facing pages. 

The indication of web buckling, deflection, and privet pitch limitations 
by the free use of zigzag lines and italics. 

The tables of minimum spans in feet for various rivet pitches. 

The tables of compound girders arranged in descending order of 
carrying capacity. 
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^ # The tables of safe loads on steel joists embedded in ooncrete. 

The tj^tment of stanchions by the Monorieff formulae for the 
practical condition of both ends flat. 

The stanchion ec&ntricity coefficients relative to the axes of least 
and greatest radii of gyration, and the treatment of eccentric loading by 
means of these. 

The alignment charts for the rapid approximation of the safe loads, 
&c., on stanchiuns, and of the intensities of normal wind pressures. 

The material of each section is structural mild steel having an 
ultimate tensile strength of 28 to ^3 tons per square inch, in accordance 
with the specification of the Eng «*ing Standards Committee. 

The tabulated loads are based 00 the undemoted con- 
ditions. 

I.->Beams. 

(a) Static loading uniformly distributed over the entire length of the 
eilective span. 

(5) The inclusion of the weight of the beam in the load. 

(e) Each end of the beam being simply supported, not fixed. 

(d) The laterally unsupported length of the compression flange not 

exceeding 30 tunes its breadth. 

Safe loads. Additional condition. 

(e) A working tensile or compressive stress of 7 '5 tons per square inch 

at the extreme fibres, con espondiiig to a factor of safety of 
four. 

Part II.— Stakohions. 

(/) Static conceotrio loading. 

(a) Each end of the stanciiioii being flat. 

(A) The average working compressive stress per square inch for each 
ratio of slenderness as determined by the Muncrietf formula. 

The properties of the simple sections (those of certain angles and 
tees excepted) have been taken, by permission, from the lists of" the 
En^neering Standards Committee. 

These values are for the exact profiles of the British Standard 
dimensions, accurate allowauces having been made for rounded corners, 
fillets, and tapered flanges. 

The angles and tees excepted above are of thicknesses^ for which 
jnroperties are not given by the Committee, and these, in addition to ,the 
properties of all oompound sections, have been calculated by the technical 
department of the Company. 
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DEFINITIONS AND FUNDAMENTAL PRINaPLES 
STATICS. 

Through inditcriminate use in the past, certain terms haue acquired ambiguity qf 
meaning. 

Present practice tmds to eliminate such ambiguity b0 attaching to each term a 
particular meaning, as in the following list of definitions, which ha>8 been eomjnled from 
the leading authorities on the subject. 

A static Load is a statioiiary load producing no variation of stress 
intensity, or which is increased gradually from zero up to its maximum 
amount. 

Reactions are the pressures at the points of support, due to the loads. 
The sum of the reactions is invariably' equal to the sum. of the loads. For 
values of reaction, see pages 258‘2^>3. 

The External Forces which act on a structure are the loads (dead 
and live) and the reactions due to these. 

Stress is the mutual action at the interface between two adjacent 
portions of a body subjected to the action of external forces. 

Tensile Stress or Tension is the stress due to the action of two exter- 
nal forces tending to pull the molecules of a body apart. 

Compressive Stress or Compression is the stress due to the action of 
two external forces tending to push the molecules of a body together. 

Shearing Stress or Shear is the stress due to the action of two equal 
and opposite parallel external forces, tending to make the molecules at 
two aojoining planes of a body slide past one another. 

Stresses and Forces are measured in tons or pounds. 

Unit Stress is a total stress of one ton or one pound. 

Unital Stress or stress per unit of area or intensity of stress is the 
quotient obtained by dividing the total stress developed uniformly over a 
cross section by the area of the cross section. Unital stress is expressed 
in tons or lbs. per square foot or per square inch. 

Ultimate Strength or Ultimate Stress are interchangeable terms, 
meaning the maximum unital stress which can be developed iu the 
material before rupture takes place. 

Working Stress and Factor of Safety. See page 26&. 

Stress and Strain. Confliction of meaning has arisen through the 
frequent use of the terms ** stress*’ and ** strain” as if they werd 
synonymous. In present practice, ** strain” is held to mean the effect of 
a ** stress,” and to avoia confusion, it is suggested that the term 
“deformation” should be substituted. 
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DIdfinitions, Etc. — {continued). 

Deformation is the amount of the resulting change in bulk or shape 
of a body subjected to the action of stress. Deformations are measured 
by linear units and are ^sually expressed in inches. 

An Elastic Deformation is one which disappears entirely on the 
removal of the external forces causing the stiess. 

Permanent Set is the deformation which wholly or partially remains 
' on the removal of the external forces causing the stress. 

Unital Deformation or deformation per unit of length is the tc^tal 
deformation or change of length divided by the original length. 

Elastic Limit. The true elastic limit is the maximum unital stress 
which can be developed in the material without permanent set resulting. 

Hooke’s Law states that within the true elastic limit stress is 
directly proportional to the accompanying deformation. 

The Commercial Elastic Limit in Tension is the maximum unital 
tensile stress developed in the material up to the moment of marked 
breakdown of the test piece, viz. , at the yield point. 

The Modulus of Elasticity of the material (Symbol E) is the constant 
which within the true elastic limit expresses the ratio between unital stress 
and unital deformation or 

E= Unital Stress 
Unital Deformation 

It may also be defined as that force which would produce in a bar of one 
unit of cross section, a deformation equal to its original length, provided 
that Hooke’s law were applicable to all stresses without limit. 

In present practice the Symbol E denotes Young^’s Modulus or the 
Modulus of Longitudinal Elasticity. The accepted values of E for mild 
steel are 12,000 to 13,(X)0 tons per square inch, the low'cr value being 
generally used for defiectioii calculations. 

Flexure or Bending is due to the simultaneous action of tension, com- 
pression, and shear. It occurs when an external force or combination of 
forces applied to a member causes the originally straight axis of the 
member to assume the form of a curve. 

Beam is a generic term in statics, applied to a structural member sub- 
ject to fiexure. Beams are ordinarily horizontal members, supporting 
loads acting vertically. * 

Members m^ be subjected to fiexure combined wdth tension or with 
compression. The main tie of a roof used to support a ceiling, or for 
lifting loads from a floor is a familiar case of flexure and tension, while 
rafters supporting intermediate purlins, and stanchions eccentrically loaded 
or subjected to wind pressure are in a state of flexure and compression. 
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Definitions, Era — (eomtinutd). 

A Simple Beam is a horizontal member simply supported at the ends, 
BO that all parts have free movement in a vertical plane under the influence 
of vertical loads. 

Distribution of Stress in a flexed or bent beam. On the convex side 
the fibres are elongated by tension, and on the concave side the fibres are 
shortened by compression. Simultaneously, shear is taking place between 
each vertical plane of the member and the one adjoining. As the stresses 
change in kind, from tension to compression, it follows that at the surface 
in the depth of the beam where the change in kind of stress takes place, 
the intensity of stress is zero. 

The Neutral Axis is the name given to this surfaee of zero stress. 
For a section of mild steel it passes through the centre of gravity or centre 
of area, as the ultimate tensile and compressive strengths of this material 
are taken as equal in value. The neutral axis of a symmetrical mild steel 
section is at the middle of its depth. 

Extreme Fibres are the fibres of infinitesimal thickness at the surface 
or edge of the section most remote from the neutral axis, the distance 
being measured in a direction perpendicular to the neutral axis. 

Extreme Fibre Stress. It can be shown that within the elastic limit, 
the deformation, and consequently the stress in any fibre is proportional to 
its distance from the neutral axis, and that the intensity of stress increases 
as the distance increases. The maximum intensity of stress is reached at 
the extreme fibres, and therefore the maximum permissible unital stress at 
the extreme fibres is also the tensile or compressive working stress. 

A Stanchion or Strut is a structural member, conventionally vertical 
and of a height not less than 8 to 10 times its least lateral dimension. 

Vertical loading on such a member produces direct or axial compression, 
accompanied by the development of flexuial stresses due to the tendency 
of the stanchion to fail by buckling or bending in a lateral direction. 

The maximum intensity of the compressive stress due to flexure occurs 
at the extreme fibres of the section on the concave side. 

The working stress for a stanchion is therefore the maximum permiss- 
ible unital stress at the extreme fibres, and is a fraction of the sum of the 
maximum axial and flexural compressive stresses developed at the point of 
failure, as determined by a suitable stanchion formula. 

Positive and Neg^ative Forces. Retaining the convention that a 
beam is a horizontal member, loads or external forces acting downwards 
are taken as negative, and reactions '%r external forces acting upwards are 
taken as positive. 

The Moment of a Force about any point is the value of the force 
multiplied by its leverage or distance from the point, measured in a 
direction perpendicular to the line of action of the force. A moment 
being a compound quantity is expressed in foot tons or inch tons. 
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Definitioics, Etc.— { eofUinued)* 

The Laws of Equilibrium assert that for a system qf vertical forces 
acting in one plane — 

(а) the algebraic^um of all the vertical forces must equal zero. 

(б) the algebraic sum of the moments of all the vertical forces must 

equal zero. 

In other words, as the algebraic sum is the difference of positive and 
negative values, it is apparent that the negative, or downward forces, 
and the positive, or upwara forces, and their respective moments must be 
equal and opposite to each other. 

End Reactions. By the first of the laws of equilibrium the sum of the 
reactions must equal the sum of the loads. 

In a simple beam, each end reaction will equal ^ the sum of the loads 
for the conditions of : — 

{a) Loading uniformly distributed. 

(5) A single load concentrated at the centre of the span. 

(c) Any system of concentrated loads in pairs of equal value or 
partially distributed loads of equal value disposed symmetri- 
cally with reference to the points of support. 

By the second of the laws of equilibrium the sum of the moments of the 
reactions must equal the sum of the moments of the loads. 

This is the general statement from ivliich the values of the reactions at 
each support for any symmetrical or unsymmetrical system of loading on a 
simple beam may be ascertained. 

^8 pages 258-263 for formulse and numerical example. 

Shearing Forge and Bending Moment. 

NOT At a nuUter of convenience^ m theimeneAioAAy fcXU^ rcUAing 

to ahecw and bending monwnt^ the left hand eupport ie considered to be the point of origin. 

Vertical Shear is the measure of the shearing tendency which occurs at 
every imaginary transverse section in a beam. The vertical shear at any 
such transverse section is equal to the algebraic sum of all the external 
forces to the left of the section, and is expressed in tons or lbs. 

Vertical shears are termed positive or negative according to the relative 
values of the loads and reactions to the left of the imaginary transverse 
section. 

The Maximum Positive Vertical Shear in a simple beam occurs over 
the left hand support and is equal in amount to the left hand reaction. 
Similarly the maximunr negative vertical shear occurs over the right lumd 
support and is equal in amount to the right hand reaction 

Zero Point. It follows that the vertical shear must jiass through zero 
at the intermediate point where the sign of shear changes from positive to 
negative. 
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DBFiNinoNS, Etc.— { continued). 

Location of Zero Point This point may be located for any system of 
static loading by the following method : — 

Beginning at the left hand support, add the Swccessive values of the 
loads to the right until their sum exceeds the value of the left hand 
reaction. The point at which the vertical shear passes through zero occurs 
immediately under the load causing the excess. 

If the loading is uniformly distributed or symmetrically disposed, 
relative to the supports, the point of zero shear is at the centre of the span. 

See pages 258-263 for formulas and diagrams. 

The Bending Moment at any imaginary transverse section of a beaTii 
is the measure of the action of the external forces tending to cause rotation 
about the section. The bending moment at any such section is equal to 
the algebraic sum of the moments of all the external forces to the left of 
the section. It is expressed in inch tons or foot tons. Moments to the 
left of the section acting upwards are taken as positive, and these to the 
left of the section acting downwards are taken as negative. 

The Maximum Bending Moment in a simple beam supporting any 
system of static loading, occurs at the point at which the vertical shear 
passes through zero. 

If the loading is uniformly distributed or symmetrically disposed 
relative to the supports, the maximum bending moment occurs at the 
ceutre of the span. 

In a cantilever the maximum bending moment occurs at the supports 
irrespective of the position of the loads. 

Minimum Bending Moment. In a simple beam the bending moment 
at the supports is zero. 

See pages 258-263 for formulae and diagrams. 

Deflection is the measure of the vertical displacement of any point of 
a loaded beam from its position when the beam is unloaded. Deflection is 
expressed in inches. 

In steel sti uctural work for buildings it is the practice to use formula* 
for the calculation of the maximum deflection due to the flexural stresses 
only. Deflection due to shear, which amounts to about 3% of the total for 
ordinary structural sections is.neglectcd. 

The Maximum Deflection in the case of a simply supported beam 
may be taken as at the point of maxiflmm bending moment. 

The Investigation of the Strength of Beams is governed by the 
three following laws 

(a) The sum of all tensile stresses must equal the sum of all 
compressive stresses. 

(5) The resisting shear must equal the vertical shear. 

(c) The moment of resistance must equal the bending moment. 
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Definitions, ETO.~(eo9i^ntt«c{). 

or lummarized, 

(d) 111 order that equilibrium may obtain, the external forces acting 
at any imaginary transverse section of a beam must be 
equalled d>y the internal resisting forces, and their moments 
must also be equal. 

The Moment of Resistance at anv imaginary transverse section of a 
beam is the measure of the action of the internal forces which resist the 
rotary tendency caused by the external forces. The moment of resistance 
at any such section is equal to the sum of the moments of all the tensile 
and compressive stresses in the material at the section, acting as a couple. 
It is usually expressed in inch-tons, but if equated to the bending 
moment in foot-tons, it must be expressed in the same terms as the latter. 
The moment of resistance of a section is most conveniently derived from 
the corresponding tabular value of moment of inertia, as the direct deter- 
mination involves the integral calculus. 

The maximum moment of resistance may be taken as the criterion of 
the strength of a beam to resist dexure. 

Properties of a section are values dependent upon its profile or shape 
only, and which form a basis for the determination of its strength. All 
the tabulated properties are calculated with reference to central axes. 

A Central Axis is one which passes through the centre of gravity or, 
more correctly, through the centre of area of the figure or profile of the 
section. 

Central Axis and Neutral Axis coincide for a section of mild steel, 
this material being taken as of ecmal strength in tension and in compres- 
sion. The former term is generally used in connection with values such 
as properties involving areas or linear dimensions only, the latter term is 
used in conneotion with values such as moment of rcsistanoe involving 
stress. 

A Principal Axis is a central axis with reference to which the moment 
of inertia is maximum or niinirnuin. 

An Axis of Syvninetry is a principal central axis dividing the 
profile of a section into two portions of equal area and shape. 

An Asymmetrical Axis is a central axis which does not divide the 
profile symmetrically. It may or may not be a principal axis. 

The Ellipse of Inertia is an ellipse constructed to show the relations 
between the moments of inertia and radii of gyration for different central 
axes. * 

Moment of Inertia is the basis property for taking account of the 
fact that the moment of stress varies as the square of the distance from the 
neutral axis. If it is supposed that a transverse section of a bf:am is 
divided into elementary areas, then the moment of inertia is equal to the 
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DnriNinoNS, ETO.->(c(m<tntMd). 

Bum of the products obtained by multiplying each elementary area by the 
^uare of its perpendicular distance from the central axis. It is expressed 
in inches. 

Modulus of Section at any imaginary transverse section of a beam is 
the measure of the resisting moment of the beam at the section. It is 
expressed in inches.’ 

The maximum modulus of section is largely used as a direct basis of 
ecm/parison of the strength of a beam to resist flexure, being equal to the 
moment of resistance for an extreme fibre stress of one ton per square inch. 

Modulus of Section is sometimes termed Moment of Kesistance, but 
this is apt to lead to confusion when practical working stresses have to be 
taken into account. 

Radius of Gyration is generally used as the basis of comparison of the 
strength of a stanchion to resist buckling or bending. It is a linear 
dimension expressed in inches. 

It is equal to the perpendicular distance from the central axis to such 
point as, if all the area were there concentrated, the moment of inertia 
would be the same. 

ThB Urmt tued in thii hock have the foregoing definite meaninge unleee where epeei^ 
JloaOy qualified bg the eontexL 

NOTATION. 

The same notation is used throughout the book. 

The same symbol is used on occasion to denote different 
when these cannot possibly be mistaken for each other. 

Subscripts denote values relative to particular axes, or 
applications of a general symbol. 

For convenience of reference, the less familiar symbols 
meanings are repeated where necessary. 

ECONOMICAL CONSIDERATIONS AFFECTING DESIGN. 

The general problem of steelwork design is to provide in a structure 
a sufficient area of material distributed in such a manner that the external 
forces will be safely resisted by the internal forces. 

The correct theoretical solution will necessarily be qualified by the 
important practical considerations yof the location of the principal 
members, available commercial sizes, cost of manufacture, and time for 
completion. 

It should be borne in mind that sections of the exact areas required 
are not always procurable, that some forms of material are cheaper and 
more readily obtainable t)^ others, and that material is cheaper than 
workmanship. 


quantities 
particular 
and their 
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Eoonomicaj. CoNSiDBRATiOMS — [continutd). 

It follows that the design in which the area of each member is reduced 
to the lowest possible limits consistent with safety, may be the most 
correct theoretically, lyit it may also be very costly to produce. 

On the other hand, the best design is that which accomplishes the 
object in view in the most economical fashion, and which may be executed 
in the shortest period of time. 

These desiderata are attained by aiming at simplicity of workmanship 
throughout, by avoiding complicated forms of lattice work and connections, 
and by using only such sections us are readily obtainable, preferably those 
which are always in stock. See page G. 

The number and positions of the stanchions, beams, and roof trusses 
forming a steel structure must depend uf>on the scheme of architecture 
and the purpose for which the building is intended. 

No definite rules can be given, but where no restrictions are imposed 
the following may be noted as tending to economy in the use of steelwork. 

Manufacturing and erection costs are kept low by the adoption of a 
convenient unit such as 15 feet by 15 feet for the centres of stanchions and 
spans of main beams, and adhering throughout to the unit arrangemeut 
decided upon. 

By this means stanchions, beams, and connections may be standardised 
and the minimum number of drawings and templates are required. 

Beams. 

For a ^ven load beams of short span are relatively more economical 
per unit of length than beams of long span. 

This will generally hold good even taking the necessary supports 
into account, especially if the latter are steel stanchions, except in the 
case of a moving load which may act at its full value on each support 
irrespeotive of spacing. 

For usual conditions of loading, the most economical beam is the 
deepest available steel joist or compound girder of the required strength. 
It may even be cons' dcrably in excess of the required strength and remain 
less costly than a shallower section. See Part 1., page 109. 

For this reason, under certain circumstances, it may be cheaper to 
increase the overall height of a fioor or of a building than to restrict the 
beam depth. 

This applies particularly to large steel framed building of the 
warehouse class having thin external walls and few, if any, important 
internal partitions. 
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Eoonomioal Considerations — ( continued ). 

Beams of unsymmetrical section are not relatively economical. 

The dotted and full zigzag lines and the italics of the beam tables, 
Part I., may be said tu mark the economical limits^of the various sections 
and types. 

By choosing sections within those limits the additional costs of 
stiffeners and special rivet pitches are avoided and undue deflection 
prevented. 

Special deflection considerations are treated later. 

Stanchions. 

The full zigzag lines of the stanchion tables, Part II., mark the 
economical limits of height. To tlie right of these lines the loads for each 
increase of height decrease more rapidly than do these to the left. 

For a series of superimposed stanchions an economical method is to 
select a simple joist section for the topmost storey, and retaining the same . 
joist section to the foundation, add tlte increase of area required at each 
succeeding lower floor level by means of plates riveted to each flange. 

Eccentric loading is costly and should be avoided if possible. 

LOADS. 

The calculation of the value and condition of the load 
to be supported is in every case a preliminary necessary to 
the design or selection of a structural member* 

This is a matter of great importance, as the efficiency and economy of 
a structure must depend to a very large extent »m the degree of approxi- 
mation of the assumed load values, to those actually realised in practice. 

Consider a building of steel skeleton construction. 

The necessary load calculations are accomplished most conveniently in 
the reverse order of the Iniilding operations. 

Commence at the roof or highest portion of the structure, and work 
down through each floor in succession. 

At each level take the secondary members such as flooring beams 
before the main girders, and main girders before stanchions. 

Note the total load value transmitted to each stanchion, at each tier, 
and finally arrive at the total load pn each foundation. 

Conditions of Loading.. 

On beams the loading may be— 

fa) Uniformly distributed over entire length of effective span. 

(If) Concentrated at one or more points. 

(c) Une<j[ually distributed. 

(ri) Any combination of a, h, and c. 
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Loads — {continued). 

On stanchions the loading may be — 

{e) Concentric. 

(/) Balanced. 

([/) Eccentric. • 

(/i) Any combination of c, and ff. 

A structure is designed to support both dead and alive 
loads. 

The total dead load cnmj>rise3 the weight of the structure itself, 
and all permanent loads, i.e., roof coverings, floors, partitions, walls, 
and heavy fixtures. 

The total live load comprises the weight of all vaiiable or moveable 
loads, f.c., wind pressure, snow, water in tanks, people, furnituxe, goods, 
or merchandise. 

Machinery, overhead travelling cranes, Ac., require special consideration. 

Dead and live loads should be calculated in accordance with the 
requirements of the local Building Authority. 

In the abseiKJc of specific regulations, the following rulcwS based on the 
Ijondon County' Council (Clcneral Powers) Act, 1909, may be followed, 

(1) The dead load shall consist of the actual weight of walls, floors, 

roofs, partitions, and all other permanent construction. 

(2) The live or superimposed load shall be estimated as equivalent 

to the follow Hig dead load. 


Floors. 

Descriptioa of Building. 

Load in lbs. per square foot of 
floor area. 

Human habitation or domestic building, * 

70 

Office, counting-house or similar building, 

100 

Workshop or retail shop, - - - - 

9 

112 

Building of the warehouse class. 

Not less than 224. 


f T oMt continued overleaf ). 
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Loads — {continued). 

Roofs. 

Description. 

I^ad in lbs. per square foot of 
roof area including wind 
pressure. 

Angle of inolination to the horizontal greater 
than 20 degrees, 

28 

Measured on slope. 

All other roofs, 

56 

Measured horizontally. 


(3) If the superimposed load is to exceed that specified for its 
class, the excess shall be provided for. 

(4) All buildings shall be designed to resist safely a horizontal 

wind pressure of not less than 30 lbs. per square foot of 
the upper two -thirds of the exposed surface. 

BEAMS SUPPORTING BRICK VALLS. 

When a beam or girder is used to support a brick wall over an opening, 
the value of the dead load may vary according to several conditions. 



The usual practice in this country is to take 'a load uniformly dis- 
tributed equivalent to the weight of the brickwork enclosed by the 
equilateral triangle shown in Fig. 1. 

If there are windows or other openings in the wall, the usual course is 
to take the weight of the area of brickwork shown shaded in Fig. 2. 
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Beams Supporting Brick Walls — ( con^mued). 

The load should be taken as equivalent to the whole mass of brickwork 
enclosed by dotted lines in Pigs. 1 and 2 if : — 

(a) The brickwork is not thoroughly bonded throughout. 

(&) The bread thPof each abutment is less than half the span. 

(c) Great rigidity is required. 

In buildings of steel skeleton construction, the entire weight of the 
brickwork, terra cotta or other material within the rectangle formed by 
two stanchions and two beams at succeeding floor levels should be taken as 
the load on the lower beam. 

In every case add the load due to any portion of roof or floor supported. 
For permitted ratioe of deflection /or beams supporting brick waUs, see page 971. 

WEIGHTS OF MATERIALS. 

The foUomng table ef average weights of materials has been compiled from various 
authoritative sources 

Approximate Weights ot Masonry, Timber, Metals, &o. 

Lbs. Per Cubic Foot. 


Masonry. 


Asphalte, 

Brickwork pressed, 
ti ordinary, 

(1 soft. 

Cement (Portland), 
Concrete, - - - 

140—150 
130—160 
110—130 
90-100 
86— 94 
110—140 

Concrete, Reinforced, • 
Granite, 

Limestone, Ashlar, 

II , Bubble, 

Sandstone, - 
Slate, .... 

150—160 

140—190 

140—170 

130—150 

130—160 

160—180 

Timber. | 

Elm, - - - - 

34—36 

Oak (American), 

48—54 

Greenheart, 

60—70 

Pitch Pine, 

42—48 

Jarrah (Wood Paving), 

60—63 

Bed Pine and Spruce Fir, - 

30-^ 

Larch, 

31—35 

Teak, .... 

41—55 

Oak (English), - 

48—60 

Yellow Pine (American), • 

30—32 

Metals and Alloys. | 

Aluminium, - - 

160—167 

Iron, Wrought, 

485 

Brass, ... - 

625—530 

Lead, .... 

710 

Copper, Sheet, 

548 

Steel, Cast, . 

492 

ti , Wire, 

656 

II , Boll^, - 

490 

Gunmetal, 

528 

White Metal,- 

456 

Iron, Cast, 

450 

Zinc, . - - ^ 

- 437 


(Table continued overleaf.) 
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Weights of Matbkials — {emtinited) 

The foUvwing table average toeighU •/ materiaU hoe been eompUed from various 
authoritative iourcea 

Apphoximatb Weiouts of MyscEixAKEOusc Merchandise 
Lbs. per Cubic Foot. 


Barley, - 

.Sf)— 40 

Hay and Straw in Bales, 


14—19 

Cement in Bags, 

84 

Leather in Bales, 



16-23 

Cement in Barrels, - 

62— 82 

Lime in Barrels, 



60-60 

Coal (Broken), 

80— 95 

Oats, - - - 



25-30 

Coke, 

40— 50 

Paper, 



10—64 

Com, 

30— 35 

Planter in Barrels, 



60—60 

Cotton in Bales, 

12— 43 

Rags in Bales, • 



7—36 

Cotton Good-a, 

11— 37 

Rope, 



40—45 

Crockery in Crates, 

35— 40 

Sugar, 



45—50 

Flour, 

40— 45 

Wheat, 



40—45 

Glass, 

160—190 

Wool in Bales, - 



5-28 

Glass in Boxes, 

60 

Woollen Goods, 

• 


13-22 


1 cub. ft. of Fienh 

Water » 62'6 lbs. 





1 gallon II 

II *s 10 It 





86 cub. ft It 

n K 1 ton. 





224 gallons u h i ton. 

Weight of Sea Water =* 1-026 X Weight of Fresh Water. 

cSELECTION OF SECTIONS. 

Assuming^ that the value and condition of a load is known, the 
question of selecting a suitable section from the tables may now be 
considered. 

For the tabular conditions of stress load and support. 

Bbaks.— Pabt L 

A section is suitable as regards flexure, deflection, weh buckling, and 
rivet pitch, provided the tabular safe load for the required span is : — 

(a) Not less than the actual load. 

(h) Not printed in italics. 

(c) Not to the left of a dotted sigzag line. 

(d) Not to the right of a full i^gzag line. 


Stancaions. — Part II. • 

A section is suitable os regards strength provided that the tabular load 
for the required height is : — 

(а) Not less than the actual oonoentrio load. 

(б) Not less than the equivalent concentric load value of an actual 

load eccentric about the axis of least radius of gyration. 
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FACTOR OF SAFETY AND WORKING STRESS. 

The factor of safety is the number by which the ultimate strength of 
the material must be divided to give the working stress. 

The working stre^ls or safe stress is the highest permissible fraction of 
the ultimate strength determined by i)ractice to give a proper degree of 
security against the ruptute of any portion of the material. 

The factor of safety and working stress enaurc that the maximum 
stresses developed in any member must never approach the ultimate 
strength of the material by making reasonable provision for : — 

(a) Uudiscovcrable and unavoidable imperfections of material and 
wot kinanship. 

(ft) Deterioration of material due to fatigue or oxidisation. 

(c) The possibility umler unfoiesccn circumstances of an increase of 
the amount or change in the nature of the load calculated to 
be supported. 


Usual factors of safety and corresponding working stresses in tons 
per square inch are : — 


Condition of liOading. 

1 

Factor 

of 

Safeijr. 

Working Stresses. 

Tension or 

Compression. 

For Stationary Loads, 

4 

7 *5 5 ‘5 to 6 

For Moving Loads not applio<l willi 



impact (see also pages 21)5-2%), - 

6 

5 3 G to 4 

For Temporary Work, - 

3 

10 7-3 to 8 

BEAMS. 

PART I. 



VarKtions of the Tabular Conditions. 

Formulae for Equivalent Tabular Loads* 

By means of the Yollowin^ formulae, equivalent tabular losds may 
be ascertained for the variations of stress, 1 actor of safety, load and 
support conditions, ordinarily met with in practice. 

As the included weight of the beam is uniformly distributed, the 
results obtained for concentrated loading are not strictly accurate, but 
are sufticiently so for practical purposes. 
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Variations— ( con^mucrf). 

FORMULAE FOR EQUIVALENT TABULAR 1 OADS. 

SAFE LOAD TAHLKS. ^ 




1 Kqnivalent .bularlx-uif.tr 

Description. 

Support- 

Condition. 

I Load 

; Condition. 

Kvtrcme i 

Fibre .Mress. ; 

‘a-'* of 

S. -.ly. 




j Modified 

! 1 t..r 


Beam. 

Both ends sim- 
ply supported. 

j Loa'ling iini- 
1 foi iiiiy ilisitri- 
j buted. 


J 

1 

i 

; V'/ ] 

‘ 1 

( 

It 

II 

Single loa<i at 
contie of span. 

} 

■ ir>\v 

J ' 

2 \V 

i.- 

fi 

Both ends fixeil 
or ericas trii. 

liOading uni- 
ftirinly disti i- 
buteil. 

:> w 

J 

w 
i i 

1 

W F 
ii 

fi 

II 

•Single load at 
centre of spun. 

To W 
’ J " 

\v 

V 

' 4 

Cantilever. 

Oik; end fixed 
or encastre. 

Loading luii- 
forinly di'>tri- 
buted. 

;{0 \v 
/ 

4\V 

1 

W F 

II 

II 

i 

Single load at 
extreme outer 
end. 

bi> w 

8W 

2 W I' 

W actual load in tons, f _ extreme iihre stress in tons j>er wjuarc inch. j 

i = factor of safety. 
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Variations— ( con^/./itetZ). 

FORMULA FOR EQUIVALENT TABULAR LOADS. 
IJiEAKINQ LOAD TABLES. 


Equivalent IVibnlar Load lor 


Description. 


lioart Extreme Factor of 

Condition. Fibre Stress. Safety. 


Modified. Breaking. 


Both endn Sim- 30 W ^ -row 

p'v-pp-'*..!- -r " 



Cantilever. 


Single load at 60 W 

centre of bpaii. ” f 


Both ends fixed SOW 

.....cio, -r 


Single load at 30 W 

centre of span. / 


One end fixed ^ 

or eneastrA / 



1 

II 


Single load at 
extreme outer 
end.. 

240 W 
/ 

8W 

SWF 

W = actual load in tons, f — 
F = 

extreme fibre stress in tons per square inch, 
factor of safety. 

When the tabular conditions are modified, deflection, web-buckling, and 

1 rivet pitch limitations should be noted. 
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Variations — {continued), 

FORMULA FOR EQUIVALENT TABULAR LOADS. 

Exaynples : — « 

(a) Required a suitable section for a load of 14*08 tons (including weight 
of beam) distributed uniformly over a span of 12 feet, the extreme fibre 
stress not to exceed 6 tons per square inch, corresponding to a factor of 
safety of 5. 

The equivalent tabular load Wt to be referred to is : 


_ 7-5 X 14 08 
6 " 

= 17*6 tons. 


_14 08 X 5 

4 

= 17*6 tons. 


On referring to 17 '6 tons in the table on page 16, Part I., it is found 
that a steel joist lO'' x 6" x 42 lbs, is suitable. 

(&) Required a suitable section of tee as a cantilever for a load of ^ ton 
concentrated at a point 5 feet from the support, the extreme fibre stress 
not to exceed 10 tons per square inch corresponding to a factor of safety of 3. 

The equivalent tabular load Wx to be referred to is : — 

Wx = 1 f Wx = 8 WF 


240 X *5 
10 " 

= 12 tons. 


= 8 X *5 X 3 


= 12 tons. 


On referring to page 92, Part I., it is found that the tabular loads for 
4'' X 5" X i" tee for 6 feet span is 11*9 tons, therefore this section is 
suitable. 

LATERAL SUPPORT. 

Experience has shown that Ihetconventional estimate of the strength 
of a beam without lateral support is somewhat lo;iv. This is specially 
applicable to a steel joist or compound girder, as the solid M'eb assists 
the tension flange in sustaining the compression flange, and the buckling 
which would otherwise take place is prevented to a large extent. 

It has been proved by experiment that when the laterally unsupported 
length of a beam becomes 80 times the flange breadth, the normal strength 
is reduced by about one-third. 
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Lateral Support— ( coyi^inMcd). 

Should the laterally unsupported length of the compression flange 
of a beam exceed 30 times its breadth it is recommended by certain 
authorities that the ]f>ading be reduced in the following proportions ; — 

Distance between Lateral Supports. Safe Ijoad Uniformly Distributed. 


40 times flange width, | tabular load. 



These proportions apply also to the equivalent tabular loads found 
by formula, pages 254-255. 


In structural steelwork for buildings the export engineer is permitted 
a considerable latitude in interpreting the above recommendation. 

BENDING MOMENT AND MOMENT OF RESISTANCE. 

The law that for equilibrium the moment of resistance 
must equal the bending moment/^ underlies all formulas 
for the flexural strength of a beam* 

For this reason, when an equivalent tabular load cannot be ascertained 
immediately by a convenient multiplier (such os 2 for a single concentrated 
central load), tlic method adopted by the innjonty of engineers is to 
calculate the maximum bending moment due to llic f^ystem of loading. 

Formuls for the calculation of the maximum bending moment or 
usual systems of loading are given on the following pages. 

Moment of Re.sistakce Tables. Part I, 

• 

If the maximum bending moment in foot tons is known for any system 
of loading, a suitable section for the tabular extreme fibre stress of 7 5 tons 
per square inch or factor of safety of 4, may be selected without further 
calculation by using the tables of ** Compound Girders arranged in 
Descending Order of Carrying Capacity,” l*art I, pages 60 to 67 inclusive. 

The method of using these tables is given in Part I., page 109. 
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LOAD EQUIVALENTS AND MAXIMUM DEFLECTIONS 
FOR VARIOUS CONDITIONS OF LOADING. 


Wa - Si^erimposed TiOiul. Wb b Toti& Weight of Peam. 

L = Eflfecti?e jjpan. I » Moment of Inertia. 


E B Modulus of Elasticity. 


Condition 

of 

l.oading. 


EquiTalent 

Distributed 


Maximum Deflections. 


Due to Due to Superimposed 

Superimposed Load Wa + Weight 

Load Wa. of Beam Wb. 



For Symmetrical Sections, Working Stress at 7*6 tons per 
square inch. E » 12,000 tons per smiare inch. L in feet. 
d - Maximum deflection In inches. K » Coefficient, Part I. 
Then for Cose (1) S * KL* and for case (2) = KL? -f- 1*26. 


Safe Load Factor (approximate). 

W B Total Lo^ in Tons. 

Wt b Tabular Load in Tons, Port 1. 
Then W » W* x Safe Load Factor. 
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BENDING MOMENTS, REACTIONS AND VERTICAL SHEARS 
FOR VARIOUS CONDITIONS OF LOADING. 


M s MaxiAum Bending Moment. L » Effective Span. 
P B Maximum Positive Shear = Left Hand Reaction. 

Q B Maximum Negative Shear b Bight Hand Reaction. 


Biafi^ram. 



Bending Moments. 


Maximum due to 


Wa +W. 


(Wa+w,)l 

8 


„ WaL 

WaL_^ W»L 
4 8 


Reactions and Vertical Shears. 


Maximum due to 


Wa +W* 



Q - - 2 


p„WAb, Wb 
L 
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LOAD EQUIVALENTS AND MAXIMUM DEFLECTIONS 

FOR VARIOUS CONDITIONS OF LOADING. 

Wa = Superimpcjeil Loail. Wb = Totail Weight of Beam. 

L - Effective Span. 1 = Moment of Inertia. 

£ = Modulus of Elasticity. 

Condition 

of 

Loading. 

Safe 

Load 

Factor 

(approx.). 

Equivalent 

Distributed 

i..oad 

including 

Wb. 

Maximum Deflections 

Due to 

Sutierimposed 

Load Wa. 

Due to Superimposed 
Ix»ad Wa + Weight 
of Beam W*. 


i 

Wa + Wb 

Wa W 

8EI 

(Wa +Wb 
^ 

L— 

(6) 


(7) 

i 

2Wa + Wb 

WaW 

3K1 

WaL» WbW 
tBl h£l 


ij 

Wa + Wb 

WaW 

(Wa +Wb)I;i 

(8) 

884K1 

asifii 

g - -a 5 

1 

‘ 

2Wa + Wb 

WaW 

Wa W Wb 

mEi a&4£i 

L M 

(9) 

192E1 

• 



For .Symmetrical Sections, Working Stress nt 7‘5 tons per 
Riliiare inch. K ~ 12,000 tons per square inch. L in feet. 

5 = Maximum deflection in inches. K « Coefiicient, Part L 
Then for case (6) 5=5Ki;«x2-4, and for case (7) fi*Ki;«x8-126. 

bT U-c- m 

K’ L 

(10) 

Safe Jjoad Factor (approximate). 

W = Total Load in Tona 

W* s= Tabular Load in Tons, Part L 

Then W = Wt x Safe Load Factor. 
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BENDING MOMENTS, REACTIONS, AND VERTICAL SHEARS 
FOR VARIOUS CONDITIONS OF LOADING. 


M Maxitiiim Bending Moment. L = KfTectlve Spiui. 
P = Maximum Positive Shears Left Hand Ueactioii. 

Q — Maximum Negative Shear = Kighl Hand Eeatiion. 


Bending Moments. 


Keactions and Vertical Shears. 


Maximum due to 


Maximum due to 


Diagram. 


Wa +Wb. 


Diagram. 

only. 
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REACTIONS, BENDING MOMENTS, Etc. 

The following; example shows the method of calculating the reactions, 
Tertioal shears, maximum bending moment, and defection, due to a non- 
uniform system of loading on a simply supported beam. 

The selection of a suitable section from the tables of Part L is indicated 
also. 

5Tpns 8 Tons dOlbns 

L-.7^0-- J I 


Pri 4 fTi . 

|2-3Toiis» » • - a I WloDa 

J< l2'.o* >|< 4w'-0* *1 

I »d I -b I 

I , . I 

30 0 •-->1 

-L'>Eitfctivb SnvN •Oe^ttres of Bearings 

Total load = W = A-hB + C = 6-1-8+10 = 23 tons 

Left hand reaction = Ik = (Axa) + (Bxb)+(Cxc^ 

Li 

^ 5x25+^18 + 10x10 = ^ 2-3 
30 

Right hand reaction=sRB » W - R,. =23 > 12*3. 

= 107 tons 

Rl and Rk are also respectively equal to the maximum positive and 
maximum negative vertical shears. 

Position of zero shear and maximum bending moment M, = maxi- 
mum bending'moment in ft. tons. 

Add the loads in succession from left hand. Then B added to A 
exceeds Ru Zero shear and maxiWm bending moment 
occur at B. 

Value of maximum bending moment 

M, = R|,xd-Axe = 12*3x12-5x7 » 112*6 ft tons. 


112*6 ft tons. 
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SELECTION OF A SUITABLE SECTION. 

(a) Method i, by moment of resistance, 
c 

The moment of resistance in foot tons required is equal to the maximum 
bending moment =112*6 ft. tons. 

Refer to Part I., page 66. 

The girder composed of 1 steel joist 16^' x 6" and 2 plates Kf' x j" weigh- 
ing 115J lbs. per foot has a maximum moment of resistance of 115*4 foot 
tons, therefore this section is suitable as regards flexure. 

Refer to Part I. , page 22. 

As the safe load is printed in ordinary type and is between the dotted 
and full zig-zag lines, the section is suitable also as regards rivet pitch, 
web buckling and deflection for ordinary conditions. 

(5) Method 2, by modulus of section. Synil)ol Z. 

The modulus of section Z required is equal to the maximum bending 
moment in foot tons x 1 *6 or Z = Mv x 1 *6 = 1 12 *6 x 1*6 = 1 S0'16 inches.* 

Refer to Part I. , page 22L 

The section referred to above has a maximum modulus of section of 
184*6 inches*. 

(c) Method 3, by equivalent distributed tabular load. W*. 

The equivalent distributed tabular load to be referred to is equal to 8 
times the maximum bending moment in foot tons divided by the effective 
span in feet or 

W, ton. approx. 

Refer to Part I., page 22. 

The tabular load for 30 feet span for the section referred to above is 
30*8 tons. 

If the depth is unrMtricted, reference may be made to Part I. , page 16. 

Section steel joist, 80, 24''x7J^ weighing 100 lbs. per foot, has 

a maximum moment of resistance in foot tons =138 *2, a maximum modulus 
of section =221 *2 inches*, and the tabular load for 30 feet span =36 *8 tons. 
This is the lightest suitable section available. 
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Moment of Resistance — (continited). 

By the following; formulae, the equivalent tabular moment of resistance 
in foot tons corresponding to any specified extreme fibre stress or factor 
of safety may be ascertained from the known value of the maximum 
bending; moment in foot tons. > 

Mk = Maximum bending moment in foot tons. 

/ = Specified extreme fibre stress in tons per square inch. 

F = Factor of safety. 

Rt =: Equivalent tabular moment of resistance in foot tons. 

Then 

P 7-5 MfF 

/ 4 

MAXIMUM MODULUS OF SECTION. 


An alternative and much used method of selecting a section of beam 
suitable for any system of loading for which the maximum bending moment 
is known, is offered by the tabulated values of ** maximum modulus of 
section" which for convenience of reference are printed in prominent type. 

Any beam or g;irder will be suitable as regards resistance to flexure 
provided that it has a “maximum modulus of section” not less than the 
value ascertained by the appropriate formula of I he following, in which : — 
Z = tabular section modulus required. 

M = maximum bending moment in inch tons. 

Mr — II II II II foot tons. 

f = extremo fibre stress in tons per square ijich. 

W = actual load in tons miiformly distributed. 

L = ellectivo span in feet. 

(a) For tabular extreme fibre stress of 7*5 tons per square inch, or 
liictor of safety of 4 and any systein of loading. 

Z = 1 6 M, or Z = ^ 


W 

(c) 


For any siiecified ex ti erne fibre stress and any system of loading. 
„ 12 iMk ^ M 

Z=-y- or Z=y 

For the tabular conditions of load, support and stress. 

WL 


z=- 


- for any span in feet. 


= 2W for ten feet span. 
W 

for one foot span. 


(d) For the tabular conditions of load and support and any specified 
extreme fibre stress. 

r, 3WL , . . 

Z = ~27” 
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DEFLECTION. 

Notation. 

6 = maxinnim deflection in inches. 

W — load in tons. 

Wt = tabular load in tons. 

E = modulus of elasticity in tons per square inch. 
I = moment of inertia in inches K 
D =- overall depth of beam in inches. 

F = factor of safety. 

/ = extreme fibre stress in tons per square inch. 

L = span in feet. 

1 = span in inches. 

K = deflection coefficient. 


Dehivation of Deflection Coefficients. 

For the tabular conditions of load and support, the general formiilm 
for the maximum deflection in inches which occurs at the centre of the 
span is — 

_ r)Wl» 

^ 1 KI 


By substituting equivalent values for W and I, expressing the span in 
feet, assuming E = 12,000 tons per square inch, /= 7'5 tons per square 
inch for safe loads, / = 30 tons per square inch for breaking loads, the 
formula becomes — 

3L* 

d — for safe load tables, 

12 L* 

and 9%= jqqjJ for breaking load tables. 

Each deflection coefficient ** K ” of the tables is equal to 

3 

j gQP for safe load tables, 

12 

or lor breaking load tables. 

Therefore the maximum deflection in inches '* is equal to 
KL* for safe load tables, 

or for breaking load tables. 
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Defleohon — [ corUinued ). 

Uses of Defi.eot7ok Coefficients. 

The tabular deflection coefficients may be used to ascertain the 
maximum deflection in inches fur any specified ^treme fibre stress in 
tons per square inch, or for any specified factor of safety ; the nature 
of the load and support conditions remaining: unaltered. 

^ Safe Load Tables. 

For specified extreme For speoificd factor 

fibre stress in tons of safety, 

per sfjuare inch, or 

,:^KLV 4KL> 

7*5 

Bbeakino Load Tables. 

For specified extreme For specified factor 

fibre stress in tons of safety, 

per square inch. or 

. KLV , KI^ 

*="30" J I *=1“ 

Example ( 1 ) : — 

(а) Required deflection of girder 220 A, 17'' x KT, page 22, Part I., 

under tabular load of 37*4 tuns, the span being 20 feet. 

Anatoer :— 

Deflection ooeflScient K = *001103. 

• « = KL* = -001103 X 20* 

3= 0'44 inch = approximate. 

Example (2): — 

(б) Required deflection of girder 280 B, 25" x 10", page 30, Part I., 

for a specified extreme fibre stress of 5 tons per square inch, 
the span being 30 feet. 

Afisiner;— 

Deflection ooeflBcient K = *00075. 

. KL»/’_ *00075 X 30*x5 

7*5 7-5 

3= 0*45 inch = approximate. 

Example (3):~ 

(c) Required deflection of angle BSUA25e, 7''x3J"xJ" mge 84, 
Fart I., for a specified factor of safety of 3, the span oeing 10 
feet. • 

Atuufer ,^ 

Deflection coefficient K = *008333. 

. , _KL*_ *008333x10* 

• • ® “ T 3 

* 0-28 inch = 1" full 
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Dktleotion— ( continued). 

Safi Load Tablbs. 

^ Symmetrical Sections. 

Ratio of deflection to span for tabular conditions of 
stress^ load, and support* 

If the effective span of a beam is equal to 24 times its depth, the 
maximum deflection is T^ffth of the span, or approximately ^th of an inch 
per foot of span. The full zigzag lines of the tables indicate this limit 
tor each section. 

If a beam supports plaster work such a deflection as the foregoing 
may be excessive ; for this condition it is preferable to limit the effective 
span to 20 times the depth of the beam, in which case the maximum deflec- 
tion is liith of the span, or approximately ^nd of an inch per foot of span. 

A specification may stipulate that the deflection must not exceed 
a particular ratio of the span such as ri»th, &c. 

Let ~ = the specified ratia 
7 

Then for the tabular oonditions of stress, load and support, the 
limiting span : — 

, 24D X 320 
7 

To obtain the maximum allowable extreme fibre stress in tons per 
square inch corresponding to a specified ratio of deflection to span, the 
formula is 

4800D 

To obtain from the tabular load, the maximum allowable load uni- 
formly distributed oorresponding to a specified ratio of deflection to span, 
the formula is : — 

^ _ 640D W, 

7L 


or having ascertained f by the previous formula 


or from the moment of inertia 
mr- 64001 
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Deflbotion— ( eon^tnuecl). 


As an example of the foregoing, the 1909 Amendment of the 
London Building Acts may be cited. 

•• 

Therein it is stipulated that if the effective span of a beam exceeds 
24 times its depth, the deflection must not exceed of the span, or 

i = J_ 

y 400. 


For this particular condition- 


and 


^ 12D 

L 


or 


W = 


161 

if 


Example ^ 

Required the maximum allowable extreme fibre stress in tons per 
square inch, and the maximum load uniformly distributed for girder 
106 A, 14J" X 10'^ page 26, Part 1., the efiective span being 30 feet and the 
deflection not to exceed ^th of the span. 


Antwer:- 


^ 12 X 14 *5 ^ . 

/ = — = 6*8 tons per square inoh* 


W = 


30 

8 X 14*5 X 29-8 
5 X 30 


= 23 tons. 


^ 16 X 1294 ^ 

or W = gQ 2 — = 23 tons. 


A beam may have been selected from the tables for a specified load 
and span, but on calculating the deflection by formula d = K. x it is 
found that the result exceeds that allowable for some particular condition. 


In such a case, a deeper or a heavier beam must be chosen. 


If the depth is not restricted the required coefficient is found by 
dividing the allowable deflection by the square of the span in feet, or : — 



If the depth cannot be increased a suitable beam ma^ be selected by 
referring to a tabular load equal to the increased load obtamed so : — 

^ WKL» 

w, =— J— 
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Deflbotion— ( continued). 

Example of Unrestricted Depth : — 

Required a beam to support 40 tons uniformly distributed over a s{)an 
of 20 feet, the deflection not to exceed ^ inch. 

The depth being unrestricted, the required coefficient, 

K = “L2='gjQ = 00125 

Therefore any section for which the tabular load for 20 feet span is not 
lei^a than 40 tons and for which the deflection coefficient is not greater than 
*00125 is of sufficient strength. 

See pages 16 and 17, Part I. 

B.S.B. 29, 20" X 74'" x 89 lbs. will support 41*8 tons. The deflection 
coefficient is *000937 and the deflection for 40 tons is 0*36 inch. 

Similarly see pages 24 and 25, Part I. Girder 143A, Part 1., 15|" x 
10" X 108 lbs, will support 40*7 tons. The deflection coefficient is *00119 
and the deflection for 40 tons is 0*47 inch. 

Therefore either of the foregoing sections comply with the con- 
ditions. 

a 

To show that the deflection coefficient must not exceed 

or *00125 for the example, unless the tabular load is considerably in excess 
of the specified load. 

See pages 36 and 37, Part I. 

Try girder lOOB, 13" x 14" x 1.38 lbs. 

Tabular load for 20 feet = 40*1 tons. 

Deflection coefficient = *001442. 

Deflection =0*57 inch. 

Example of Reelricted Depth : — 

Required a beam not more than 16 inches deep to support 17*4 tons 
uniformly distributed over a span of 26 feet, the deflection not to exceed 
0*52 inch. 

See pages 16 ana 17, Part I. 

B.6.B. 27, 16" X 6" X 62 lbs. is suitable for depth and load. 

Deflection=KL»= *001172 x 
=»0*787 inch. 

As this exceeds the specified deflection, an increased tabular load 
must be referred to. 

This increased load = ^*^ ??? 

0*52 

=20*4 tons. 
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Deflection— ( co?Utnt£ec2). 

See pages 22 and 23, Part L 

Girder 200A, 16" x 10" x 95^ lbs. will support 26*7 tons on 26 feet span. 

Tbo deflection ooeffioient is *001172, and the deflection for 17 ‘4 tons is 
0-616 inch. 

Therefore this section complies with all the conditions. 

To calculate the maximum deflection in inches for an actual load 
less than the tabular load the formula is 

. KL^W 

In the last example. 

. *001172 X 26* X 17-4 
*= Wi 

=0*516 inch. 

Particular cases of deflection of unsymmetrical sections, and adapta- 
tions of the breaking load tables may be investigated on similar lines to 
the foregoing. 

These are not oonsidered of sufficient importance to treat in detaiL 

For unsymmetrical sections, substitute for D, twice the distance from 
the neutral axis to the extreme fibre. 

For the breaking load tables substitute/ = 30 for/= 7*6. 

It may be pointed out that if a deflection coefficient of the breaking 
load tables is multiplied by the square of a span in feet, t.€., EL^, the 
product is a purely imaginary value which must be divided by a factor 
of safety to produce a deflection within the elastic limit. See notes to 
PartL 

Deflection in Pbacticb. 

In practice, and particularly in buildings of the domestic order, which 
includes offices, clubs and the like, it is frequently observed that the 
calculated deflection is not realized, but this is due to the fact that the 
calculated load is not realized in the same proportion. 

Another point which may be noted is, that ordinarily a proportion of 
the loading on a beam is applied gradually as the building operations 
proceed. * 

For example, a beam which ultimately will support plaster work, is 
deflected to some extent by the weight of the floor before the plastering is 
applied, so that the deflection liable to produce cracks in the plaster is 
limited to that produced by live load only. 
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Deflection— ( conftnited). 


For beams supporting brick walls, the permitted ratios of 

deflection to span should be as under : — 

e 

Length of Span in feet. 

Permitted Ratio of Deflection to Span. 

Less than 10. 

Nut exceeding l/360th. 

10 to 15. 

l/.S60th to l/500th. 

15 to 20. 

Not exceeding 1 /500th. 


VEB BUCKLING. 

The maximum allowable load on an unstiffened beam or girder, 

the reaction at the point or points of support, and the minimum span for 
uniformly distributed loading are limited by the capacity of the web or 
webs to resist failure by buckling. 

The maximum loads or minimum spans indicated in the tables by 
dotted zigzag lines have been calculated by the following formulae which 
make allowance for the tendency of a web to fail as a thin column by 
buckling. 

d net depth of web in inches, 
t = thickness of web in inches, 
n = number of w'cbs (if more than one). 

A = total web area in square inches, 
q = working stress in tons per square inch of web area. 

8 = total vertical shear in tons. 

W = maximum allowable load in tons uniformly distributed. 

W, = tabular load for 1 foot span. 

L = minimum span in feet corresponding to W, 

A = d X t X n. 

q = 6-5 - -04 ^ 
t 

S = q X A 

8 is also the maxidium allowable value in tons of a single concentrated 
load or reaotiou at any point unless the web is itillened. 

W = 2S = 2qA. 
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MINIMUM SPANS AND MAXIMUM LOADS FOR WEB BUCasXING. 

STEB!L JOISTS. 


Beforence 

Mark. 

Section. 

Weight 

per 

U)Ot 

inlba. 

Net web 
area in 
.square 
inches. 

Miniiniira 

Span 

in 

feel. 

Maximum 
Reaction or 
Concentrated 
Load 
in tons. 

B s. 

Maximum 
Load Uniformly 
Distributed 
in tors. 

= 

B.S.B. 30 

24 

X 7i 

100 

12*78 

10*6 

52-1 

104*3 

B.S.B. 29 

20 

X 7i 

89 

10*44 

9 2 

45*3 

90*6 

B.S.B. 28 

18 

X 7 

75 

8*68 

8*5 

37*4 

74-9 

B.S.B. 27 

16 

X 6 

62 

7-61 

6*6 

34*1 

68*3 

B.S.B. 26 

15 

X 6 

59 

6*40 

7*3 

28-6 

67-3 

B.S.B. 26 

15 

X 5 

42 

6*67 

6*0 

23*9 

47-8 

B.S.B. 24 

14 

X 6a 

67 

5*95 

7*0 

27*1 

54*1 

B.S.B. 23 

14 

X 65 

46 

4*90 

7*5 

20*9 

41*9 

B.S.B. 22 

12 

X 6a 

54 

4*92 

6*7 

23*2 

46*4 

B.S.B. 21 

12 

X 6b 

44 

4*08 

7*2 

18*3 

36*6 

B.S.B. 20 

12 

X 5 

32 

3*68 

5*8 

16-8 

31*6 

B.S.B. 19 

10 

X 8 

70 

4-56 

7*6 

22*8 

45*5 

B.S.B. 18 

10 

X 6 

42 

3*24 

7*0 

16*2 

30*4 

B.S.B. 17 

10 

X 5 

30 

3*07 

6-2 

14*0 

27-9 

B.S.B. 16 

9 

X 7 

58 

3*68 

6*9 

18*5 

36*9 

B.S.B. 15 

9 

X 4 

21 

2*35 

4*3 

10*5 

21*0 

B.S.B. 14 

8 

X 6 

35 

2*86 

50 

14*0 

28*1 

B.S.B. 13 

8 

X 5 

28 

2*27 

6*2 

10*8 

21*6 

B.S.B. 12 

8 

X 4 

18 

1*92 

4-0 

8*7 

17*4 

B.S.B. 11 

7 

X 4 

16 

1*48 

4*2 

6*7 

13*5 

B.S.B. 10 

6 

X 5 

25 

1*88 

3*8 

9*5 

19*0 

B.S.B. 9 

6 

X 4^ 

20 

1*77 

3*3 

8-8 

17*7 

B.S.B. 8 

6 

x5 

12 

1*31 

2*7 

6*2 

12*4 

B.S.B. 7 

5 

X 4^ 

18 

1*09 

4*2 

5*4 

10*9 

B.S.B. 6 

5 

X 3 

11 

•89 

3*2 

4*2 

8*5 

B.S.B. 5 

4| 

X 1} 

6J 

•72 

2*1 

33 

6*6 

B.S.B. 4 

4 

X 3 

H 

•68 

2*8 

3*3 

6*7 

B.S.B. 3 

4 

X If 

6 

•68 

1*7 

2*7 

5*4 

B.S.B. 2 

3 

X 3 

8i 

•42 

3*0 

2*1 

4-3 

B.S.B. 1 

3 

X li 

4 

•38 

1*6 

1*9 

•Wi 3*8 
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Web BrcKLiNG — {continued)* 

Example (1): — 

Pag«^ 3‘i, Part T., Girder 220 B, 17" x 14" x 174 lbs., composed of 2 
steel joists 10" x 6" x 02 lbs. and 2 steel plates i". 

(a) Required the maxiiiiuin allowable \ralue in Lons of a single con- 
centrated load. 

From Table, page 272, the value of S f or 1 - 16" x 6" joist is 34-1 tons 
S for girder = 34*1 x 2 = 68 '2 tons. 


Example (2); — 

(6) Ke(inired the minimum span for a uniformly distributed load. 
Safe load on 1 foot span : — 

Wr = 125S tons. 



_1258 
2 xY)8*2 


= 9*2 feet. 


Tt may also be noted that 9*2 feet is the maximum span for the load of, 
68 2 tons if concentrated at the centre. 


STIFFENERS. 

Stiffeners are necessary where the shea ring stress is greater than the 
allow'able value of q by the formula on page 271. 

Compound Girdebs. 

Stiffeners are rarely required for compound girders except under heavy 
concentrated loads and over the supports of girders of very short spans. 

Plate Girders. 

In plate gi.der work stlScners are usually provided under all con- 
centrated loads and over all points of support. 

GSNEliAL. 

Where uniformly distributed loading produces excessive shear, the 
stiffeners should be placed at distances apart not exceeding the depth of 
the girder or at a maximum of 5 feet. 

Plats Girders. I 

Where tlje shearing stress is less than the allowable stress by formula, ! 
stiffeners are commonly provided in plate girders. These may be spaced at | 
convenient distances. I 

SPAC1^0. 

In all cases stiffeners shrmld be snaced so as to interfere as little as 
possible with tiie uniform pitch of the nange riveting. 

For this reason angle sections are more satisfactory than tee sections, 
although the latter may be used with advantage at a web splice, as they 
permit of riveting on each side of the joint. - 

: i 
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Stiffeners —{continutd). 

Design of Stiffeners. 

There is no rational method of d^turniining the sections of stiffeners, 
practice and experience oeing the only useful ginMciJ. 

Some authorities suggest that stiffeners may be considered as round 
einlod struts, free to move in a direction parallel to the web, the allowable 
stress per square inch being determined by a suitable stanchion formula. 

Such a method may answer for stiffeners over reactions or nnd('*i 
concentrated loads of considerable annunt, but is unlikidy to do so for 
moderate or uniformly distributed loading, owing to the smallness of the 
resulting sections. 

'Kie minim um size of angle used should not be less than 2" x 2" x and 
in general, the sizes of stiffeners should bear a reasonable proportion 
to girders they are employed on. 

PARALLEL JOISTS AND SEPARATORS. 

An economical arrangement for supporting a wall js formed of two or 
more steel joists parallel and closely adjacent to each other. 

In order to insure unity of action, such joists wherever used to support 
a single load, should be rigidly comiccied together by sex^aiators and bolts. 

The separators should be spaced apart throughout the entire length 
of the joists at distances not exceeding live times the depth over flanges. 

Th^ should also be placed immediately over each support and 
immediately under each concentrated load. 

Particulars of cast-iron separators are given on page 317. 

RIVET PITCH. 

The maximum allowable load on a girder and consequently the min- 
imum span are limited by the capacity of the rivets provided in the flanges 
to resist the horizontal shear. 

In view of the heavy plate thicknesses of the compound gii ders hi 
Fart 1., this matter has received most careful consideration, and all tabulated 
safe IomIs oondidonal on a rivet pitch closer than 6 inches are printed m 
italics. 

The inclitsion of certain sections for which all the safe loads are printed 
in italics is intentional. 

By this means attention is directed automatically to the linnts of flange 
plating as regards the usual rivet pitch, a matter which, as a rule, does not 
receive sufficient consideration. 
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Rivet Pitch— ( con^iwiied). 

Tables of Minimum Spans. 

The tables of minimum spans in feet for varVous rivet pitches, pages 
50 to 59, Part I., have been calculated for the exact distribution of 
horizontal shear at the meeting surfaces of the plating and the flange of 
the component joist, joists or channels as the case may W The maximum 
value of the horizontal siicar at the point where, owing to the diminution 
of the bending moment value, the plates might be stopped, has been 
taken in eaoh case. 

The method of using the tables is explained fully in Part L 


Rivet Spaoino. 

The minimum distance from the edge of a rivet or bolt hole to the 
edge of a member should not be less than the diameter of the hole. 

The minimum distance of rivets apart, measured from"centre to centre, 
should not be less than three times the diameter. 

The maximum corresponding distance should not exceed sixteen times 
the thickness of the thinnest member through which they pass. 


CURTAILMENT OF FLANGE PLATES. 

The plates forming the flanges of heavy compound and plate girders 
may be stopped before reaching the bearings without affecting the carrying 
capacity. 

When it is desired to effect economies In this manner, the oonsequences 
of producing a flange not of the same level throughout should be con- 
sidered. 

It is obvihus for instance, that the top flange plates of a girder for an 
overhead travelling crane cannot be curtailed with economy, as the rail 
must be maintained at the same level over its entire length. 

The simplest way of ascertaining the points at which the various 
flange plates may be stopped is the graphic method represented by the 
following illustration. 

U'he figure shows a bottom flange from the plates, forming which, it is 
necessary to deduct the loss of area due to rivet holing. 
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CUETAILMBNT OF FLANGE PlaTBS — {COntVMUd), 


— — OVEItALL LENGTH. — 

• effective 6PAN 


UNIFORMLY 
DISTRIBUTED LOAD 


CONCENTRATED 
CENTRAL LOAD 


FLANGE 

\ / 

, AREA 1 



PLATE 
AREA a 


PLATE 
AREA 4 


A 4 El 
"PLATE f 


Graphio Method. 

The left band of the flfunre represents the bending moment diamm for a unlfonnlF 
distributed load, and the right hand figure that for a concentratod central load. 

Jn every eaee the actual bending^ moment diagram /or the eyetem (/ loading mint be 
drawn. If the loading is symmetrical about the oeutra of the span it is only necessary 
to draw one half of the bending moment diagram. 

Explanation : — 

From A, draw vertical A — F equal to the maxiinum bending moment, 
and construct bonding moment diagram A FH, or AFJ, or otherwise in 
accordance with system of loading. 

From A draw any convenient line Af, and on it mark lengths, Ab, be, 
cd, de, ef representing in succassion the net areas of the tlange, whether 
joists, channels or angles, and the various plates 2, 3, 4, and 5. 

Join f F, and draw parallels eE, dD, oC, and bB intersecting AF at £, 
D, 0 and B. 

Draw horizontals through B, G, D, E and F. 

Theoretically the plates may be stopped at the intersections of the 
horizontals with the bending moment diagram, as shown by the heavy 
solid vertical lines. • 

In practice, to permit of proper riveting, the plates are made about 
9 or 12 inches longer at each end as shown by heavy dotted lines. 

Area 2, representing the inner plate, is made full over-all length 
of the girder. 


m 
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BEARING PLATES. 

Bearings plates are neoeasary wherever the area of the portion of the 
bottoiri flange of a beam I'esting on a wall or pier, is stich that the unital 
pressure transmitted exceeds the safe bearing oaj^acity of the supporting 
material. 

The safe bearing capacity of brick, concrete and other materials are 
tabulated tni page 280. 

The superfleial area of the bearing plate is determined by dividing 
the total load transmitted by the safe bearing capacity of the supporting 
material. 

Design ct Bearino Plates. 

In order to ensure propei distribution the bearing plate must be of 
such a thickness that it will not be liable to bend upwards under the load. 

The thickness requited may be determined by the uudernoted formula. 



U- I 




Notation. 

f =c working stress in tons per square inch. 

W = total load ou shaded area In tons. 

1 = length of plate in inches. 

B = breadth of plate in inches, 
t = thickness of plate in inches. 

0 = projection of x>late beyond beam in inches. 

/ l-5cW 

V /B. ^ 

If/is taken at 9 tons per square inch t = 

This formula is based on the maximum bending moment of the plate 
which occurs under the centre of the load at x. 

Bearing plates should not be made of a thickness less than i inch. 
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APPLICATIONS OF THE TABLES OF PART IL 

Stanchions. Mokckieff FuiiwuLii':. 

Owing to the nnmher of variables cm which the calculated Etrcnirlhfd 
(I atatichion depends, the tabulated safe concentric loads are not adaj)te(i for 
modifications to the same extent as the tfibulated safe loads for beams. 

The most convenient general treatment for variations from the tabular 
end conditions is ascertain the appropriate working stiess per sqnaic 
inch for the required ratio of slenderness and end condition from the table 
on page 191), Part JI. 

This value multiplied by the sectional area of the stanchion selected 
will give the total concentric load. 

Example : — 

Pages 1S2-183, Part II. Stanchion No. 9/ V; 2 - 3^' x S'' x g" angles 
battened. Least radius of gyration ~ 109 inches. 

Area = 6*72 square inches. 

Height =14 feet. 

Ratio of Blenderness = 156. 

I 09 

Required concentric load for “both ends round” and for “both ends 
fixed.** ' 

See page 199, Part II. 

(а) Both ends round. 

For ratio of slenderness ^ = 155 the working stress, column (1), is 1 *50 
tons per square inch, ^ 

the concentric load is 6*72 x 1*56 = 10*5 tons. 

(б) Both ends fixed. 

The working stress, column (2), is 4’13 tons per square inch. 

• \ the concentric load is 6'72 x 4*13 = 27*7 tons. 


Both Ends HorM>. 

For a stanchion having “both ends lound,’* the oorresponding safe 
concentric load can be got directly from the tables by leferring to a height 
in feet equal to twice the actual height. 

This rule is accurate only for ratios of slenderness not exceed mg 
= 63-46. 

Example : — 

Pages 132-133, Part II. Stanchion No. 66 K. Steel joist 10" x 6" x 
146 i lbs. with 2 - 12" X plates on each fiange. Height 10 feet. 
Required concentiic load for “ both ends round.” 

Refer to height of 20 feet and read safe load as 251 tons. 

10 X 12 

As the ratio of demdemtss is — = 40 this result is accurate. 
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LIMITED. 


LOCATION OF THE CENTRE OF APPLICATION OF 
ECCENTRIC LOAD SYSTEMS. 

The “arm of eccentricity” or the poi 7 )(*iidicvklar distance from the 
centie of a]) 7 )licatioii of a system of loading to a principal axis of a stanchion 
is cijim] to the algebraic sum of the moments of all the loads about the axis, 
divided by the sum of all the loads. 



The moments of the loads on 
o}>posite sides of the axis are con- 
sidered positive and negative respec- 
tivcl 3 ^, the centre of application of the 
system being on the same side of the 
axis as the loads producing the larger 
sum of moments. 


€Lx Arm of eccentricity for axis X — X. 

a • . H Y— y. 


It is required to ascertain the values of Ux and (Is for the system of 
loading shown. 

Fob Axis X— X. 

^ __ (Wj X Ax]) 4 * (Wj X — (W 4 X CLx^, 

W, + Wa-HW, + W 4 . 

It may he noted that as Wg is applied on axis X — X it has no moment 
about that axis, but its value as a load is taken in the divisor. 

Fob axis Y — Y, 

( W, X gy,) + ( W 4 X gY 4 ) - ( X > ( W, X dv,). 

Wu-hW^ + Wi+Wg. 

Fob a NUMERTCATi Example let — 

Wj= 8 tons. ^X] =6 inches. 3 inches. 

Wg=* 6 II ^i^xg=:2 II ^7va=2 u 

Wj= 6 H fl^X3 = 0 II £lYg=l II 

W4=10 II ^X4 = 8 N ^?V4 = 3 n 

Then iob axis X— X. 

^ _ 8 x 6 + 5x2~10x8_68-80. 

* 8+5 + 5+10 28. 

b 0*8 inch nearly. 

itxison the same side of axis X — ^X as W 4 since the moment of Wg is 
larger than the sum of ihe moments c/ and Wg. 


280 
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Centre of Application — { caniiniud )^ 

And for axis Y— Y. 

^ /5 x2+ 10x3-8 X 3- ox 1 40 - 29. 

5 + 10 + 8^5 
= 0*4 inch nearly. 

Uy is on the same side of axis Y — Y as W 2 and VV 4 . 

The foregoing method is applicable to any system of 
loading* 

Particular Cases. 

The following alternative methods are applicable to particular cases. 


(o) Two loads of unequal values, con- 
centric relative to axis X, and equi- 
distant from axis Y— Y, t.c. — 

The sum of the loads leas their differ- 
ence, which is equal to twice the value 
of the lesser load may be treated as 
concentric, leaving the difference to be 
treated as eccentric, with an “arm of 
eccentricity ” 1 or (Xy ^ 

Then if W® = the equivalent concentric load value, 
and K =1 the eccentricity coefficient. 

Wc = 2Wg+ K (Wi-Wg). 

T' 

I 

( 6 ) Two loads of equal values, con- 
centric relative to axis X — X but not 
equidistant from axis Y — Y. 

'J'hen. for W 1 = 

av=: 2 

Y 

In both of these cases the treatment for axis X — X is similar. 

lo* 
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Cetke or Application — {coniinutd). 


(c) Two loads of equal or unequal 
values, each concentric relative to ono 
axis, and eccentric relative to the other 
axis. 

d’lien for axis X— X. 
t’-msider Ux — 

and X 

W. = Wj -f (W, X K). 

And for axis Y- Y. 

(Jonaider Clx — 
and 

Wc = \Vi + (Wj, V K), 

Tin mfithofU of using ikt tabular eccentricity coefficiejUa 'ire explaintd in 
the not I •’ to Part IL 


GENERAL FORMULA FOR ECCENTRIC LOADING. 



If a stanchion supports an eccentric load 
We, having an “arni of eccentricity*' U about 
a central axis, load \\b tends to produce bend- 
ing as sljovvri, tensile stress being developed at 
tlic convex side and compressive stress at the 
concave side. 

The rni vimum compressive stress, which 
ordinarily is the criterion of strength, occurs at 
the extreme fibres of the concave side and con- 
sists of the diieet compressive stress due to the 
load plus the extreme fibre compressive stress 
due to bending. 


Notation. 

We = actual eccentric load in tons. 

A - area of stanchion in square inches. 

1 = moment of inertia in inches* about axis 
perpendicular to U, 

k = radius of gyration in inches = 

M -- bending moment in inch tons. 

- arm of eccentricity in inches. 

e= perpendicular distance from axis to 
outer edge of stanchion nearcat to 
load. 
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General Formula-— ( cow^mMed). 

/• = extreme fibre ooniprcBslve stress in tons per square inoh due to 
bending. 

/o = average stress in tons per square inch due to direct compression. 
/= maximum extreme fibre compressive stress in tons per square inch 

=/e +/e. 

j We X a 

M = -j /« X I = /e X Ak * 

I ® ® 

X Ak» _yy^ ^ ^ 

e 

^ w. xaxe 

*’*•'* “ Ak* 
and/, =-j- 


. t-A j. / X «xe 



Wc = equivalent concentric load value in tons. Then 
W.= /X A = W. (l +^) 


Each tabular eccentricity coefficient is equal to 1 -H the value of ^ 
being the numerical factor of each axial coefficient. 

K= eccentricity coefficient. 

Then 

We =W. xK. 


BRACKETS ON STANCHIONS. 

From the foreg^oing it is obvious that for each increase of the value of 
Ct^ the ** arm of eccentricity,” the value of the load which may be supported 
safely is correspondingly reduced. 

For this reason the projection of a bracket should not be more than the 
minimum necessary to ensure a proper bearing with sufficient space for 
connecting bolts. 

Set types of brackets. Part F. 
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SLAB CAPS FOR ECCENTRICALLY LOADED SOLID ROUND 
STEEL STANCHIONS. 

The strength of slab caps for eccentrically loaded solid round steel 
stanchions may be investigated on the following li^es 

The assumption is made that the 
maximum bending moment will occur at 
line X — X, the projection of the cap being 
ooDsidered as a cantilever. 

Notation. 

W = eccentric load in tons. 

CL = distance from centre of application 
of load to face of stanchion in 
inches. 

B = breadth of cap plate in inches. JX. 

t = thickness of oap-plate in inches. 

M = maximum bonding moment in 
inch tous=WA. 

/ = working ntross of 7 '5 tons per 
square inch. 

Then 

M = vva=^!^ 

6 . 

Hence 

6VVa fWa 

/B =V 1-25B 

Aa a rvlt iht ihickutaa of a slab cap is approximately eqtud to half the 
dianuter of the stanchion. 

LATTICED STANCHIONS. 

Various formulae have been e\ ol ved for the determination of the stresses 
in the lattice bars of stanchions, but none of these can be said to be wholly 
satisfactory for all conditions of height and loading, and lattice bars are 
generallv designed in accordance with the conventions based on sound 
practioal experience. 

The following formulae are from recent publications. 

From “ Theory of Structures** by Prof Spofford. 

The theory of this author is as follows : — « 

The total stress on a lattice bar is the sum of > 

(a) The compressive stress duo to bending occasioned by accidental 
eccentricity. 

. (^) The compressive stress due to the shortening of the bar occasioned 
by the direct compression of the stanchion. 
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Latticed Stanchions— ( con^inKedf). 

The formula for the stress due to bending is based on the assumption 
that the bending moment in the stanchion may be considered equal to tha t 
which would occur i& the stanchion were loaded uniformly at right angles 
to its axis throughout its length. 

The value of the assumed load is that which would produce a maximum 
extreme fibre stress equal to the difference between the allowable com- 
pressive stress for-i = o, and the allowable compressive stress for the actual 

value of-^ 

This theoty is developed to cortespond to the bending moment obtained 
by the straight line formula : — 

/ = 16,000 - 

= the allowable compressive stress in lbs. per wjuare inch. 

Notation. 

/m = the allowable compressive stress in lbs. per st^uaro inch for 
g-=o. 

/m = 16,000 lbs. per square inch. 

/b = the extreme fibre stress in lbs. per square inch. 

=/m -/= 16,000 

” k 

Mr = the maximum bending moment in inch lbs. 

W = the total load in lbs. uniformly distributed. 

A = area of stanchion in square inches. 

I = relative moment of inertia. 

1 =: height of stanchion in inches. 

e = distance from neutral axis to extreme fibres in inches. 

k = relative radius of gyration. 

S = total shear in lbs. 

Hence : — 

e 8 

irp_Mpxe_W xlxe__W xl xe 
^ I 8 1 

. W X 1 X e ^ W 

* * 8 X A X k* k 
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Latticed Stanchions -(continued). 

Hence — 

w = X . 

k 1 X e 

^ 5 60 A k 

e 

But S = ^ 

... S = ^ 

e 

or 

8 in tons = 

8e 

P = the total eompreBsive stress in one lattice bar in tons. 

$ = the angle of inolination of lattice to the horiiontal, not greater 
than 45*. 

This method gives the stress in ike end Uutiee bars, hut it is common to use 
the same size of bars ihroughout the length of the stanchion. 

The compressive stress due to the shortening of the bar is calculated 
by the general formulse of the theory that within the elastic limit unital 
stress is proportional to unital deformation. 

p=the unital compressive stress in one lattice bar occasioned by the 
direct compression of the stanchion. 
p=/ sin * $, 

a=the area of one lattice bar. 


Therefore the- total unital compressive stress in one lattice bar due to 
bending and direct compression. 

16 ca 

The value so (sseertained must not exceed the allowaUe compressive^^tress 
by stanchion formula for the actual value of^ for the bar. 
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Latticed STANOHioNS~(co7ii«mfid). 

Tht following ia adnpledfrom a widely used American sped /i rati on : — 
See Proc. Am. Son. 0.11., Vol. Fth. 1911. JHactiadon on 

Mr. Howard* s paper tgi “ Teds of Large Sted Columns.^* 

Notation. 

S = transverse shear in tons. 

A = area of stanchion in square inches. 

k = relative radius of gyndjon in inches. 

e = distance from neutral axis to extreme fibres in inches. 

P = the total coiniireasix'c stress in one lattice l>ar in ions. 

0 =the angle of inclmHl.ou of lattice to the lurrixontal not greater than 
45 ". 

« Ak 

P = 4^ seo 9. 

14 0 

It will be observed that the above value of P is similar to that of Prof. 
Spofford's, except for the value of the comlant in the denominator. 

From ** Steel Structures^* by Clyde T. Morris. 


The theory of this author is as follows : — 

In a loaded stanchion having both ends fixed, points of contrri-fiexure 
are developed. 

At these points of contra-flexure the bending moment is zero, and 
consequently the stress on tlie cross section is uniform. 

Midway between these points the bending moment and the coinpres- 
sive stress at the extreme fibres on the concave side are maximum. 

Therefore in a distance equal to |th of the total length of a fixed ended 
stanchion, the unital stress in the ooncave side must change from the 
average to the maximum allowed. 

Whence Mr. Morris deduces a formula for the longitudinal incremenc- 
of stress in one leaf per unit of length of stanchion, and ho states that 
sufficient connection must be provided between the two leaves of the 
stanchion to transmit this stress. 

As the area of the stanchion in square inches. 

/m=the allowable compressive stress per square inch by stanchion 

• I 

formula when so. 

'sthe allowable compressive stress per square inch by stancliion 
formula for aotnal value of x; 


8B7 
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Latticed 8 TANCiiioNS-»(con£»nu«d). 

L=: total length of stanchion in feet. 

p change in the total stress in one leaf per unit of length, 
p_2A 

L. 

From the foregoing^ an expression for the total compressive stress in 
one lattice bar may bo derived. 

c=the horizontal centres of rivets in inches. 

^=the angle of inclination of lattice to the horizontal, not greater 
than 45®. 

P=tho total compressive stress in one lattice bar. 

A X c sec <9 ( /"m -/) 

Lx 12. 


FOUNDATIONS FOR STANCHIONS. 

For the purpose of calculating the total load on stanchion foundations 
in buildings of more than two storeys in hciglit-, excepting buildings of the 
M'arehouso class, ceitaiii deductions from the live or superimposed loads 
are permitted, but in every case the dead load must be allowed for in full. 


Poaition of Superimposed Load 
111 Building. 


On Roof, 

II Top Floor, 

II Floor , • . - , . 

II II II II • - • - . 

II II II II - . ■ - » 

II II II II - - - - - 

and so on, the percentage being decreased by 
5 per cent, at each succeeding lower floor 
until at the 11th floor below the roof the 
allowable minimum is reached, viz., 


Percentage of each super- 
iinposed load to be allowed for 
on stanchion foundations. 


100 per cent. 
100 
05 
90 
85 

80 II 


50 H 


In all important work the bearing value of the soil should be ascertained 
by experiment. 

On the following page is a table of generally accepted valuvior 
the soils, &c., particularized. 








REDPATH, BROWN & CO., LIMITED. 


SAFE PRESSURES ON FOUNDATIONS AND MASONRY. 
AVERAGE VALUES. 

Foundations. 

Chalk, Hard, ..... 

Clay, Ordinary, 

II Hard Compact, . • - - 

Earth, Ordinary Firm, 

Grarel, Ordinal y, , - . . 

II Compact, . - . - 

Rook, 


Masonry. 

Brick, Ordinary in Cement Mortar, 5 

II Hard (including London Stocks) in Cement Mortar,- 8 

II Blue in Cement Moi tar, - . 12 

Concrete Lime (good), 8 

II Cement. (1- -2—4), 12 

Freestone, Square Rubble Masonry in Cement, ... 8 

II Ashlar Masonry in Cement , - - . • 15 

II Ashlar Bearing Blocks, 12 

Granite Ashlar Masonry in Cement, 2.'> 

II Ashlar Bearing Blocks, 20 

Granolithic Bearing Blocks, 12 


Ton* p«r 
.quar. foot* 
6 
2 

4-5 

1 

3 

4-8 

16 


STEEL GRILLAGE FOUNDATIONS. 

Owingf to the low bearing capacity of certain soils it is often essential 
to distribute a load over a large nrea. 

This is accomplished efficiently and economically by a properly pro- 
poilioned beam grillage. 

The thinness of the foundation so obtainable saves the cost of the deep 
excavations and large masses of solid concrete otherwise necessary. 

A particular advantage of a beam grillage is that by obviating 
penetration, it may be possible to support a load entirely on a hard 
crust overlying strata of a soft, nature. 

A beam grillage consists of one, two or more tiers of steel joists super- 
imposed on a layer of concrete. 

excrete is also rammed into the spaces betiveen the webs of the joists, 
thewnges being kept sufficiently far apait to allow of this being done 
properly. 
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Stebl Grillages— ( continued). 

To avoid displacement during the ramming of the concrete, long bolts 
with tube separators should pass through the webs of each tier. The 
flanges of the tiers should also be bolted together. , 

Joists forming alternate tiers are placed at right angles to each other. 

If a grillage consists of two tiers only 

(а) th breadtth of the upper tier and ojie side of the stanchion base 

are equal. 

(б) the length of the upjior tier and breadth of tlie lower tier are 

equal. 

If a grillage consists of more than two tiers : — 

(a) the breadth of an intermediate tier and the length of the next 
tier above are equal. 

{h) the length of an intermediate tier is a convenient proportion of 
the length or breadth of the bottom tier. 

Ordinarily the length and breadth of the bottom tier arc approxi> 
mately equal. 

Design of Beam Gkii.i.aoks. 

To design a beam grillage it is necessary to know 

(а) the total load on the stanchion in tons. 

(б) the size of the stanchion base. 

(c) the safe bearing capacity of the soil in tons per square foot, for 
which see page 289 ante. 

The superficial area and consequent overall length and breadth of the 
bottom tier are determined by dividing the total load by the safe bearing 
capacity of the soil. 
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Steel Grillages — {comtinutd). 

The diagram represents a three tier grillage. 

• Notation. 

P = total load in tons on the Bianchion. 

D = niimher of joists in the tier. 

W = load in tons on one joist of the tier. 

=--P-rn. 

L = length of the joist in feet. 

0 = projection in feet. 

A suitable section of joist may be selected from the tables in Part I. , 
pages 16 to 19, by either of the two following methods : — 


A joist S3 suitable if, 

(a) the tabular load is not less than W for a span equal to 20 feet. 

0 X W 

(b) the maximum modulus of section is not less than - 

2*5 


To prevent web buckling, the load W should not exceed the maximum 
tabular load for the section of joist selected, or the maximum value of W 
tabulated on page 272, unless stideners are provided. 


Example : — 

Design a beam grillage for a stanchion. 

(o) the total load=200 tons. 

(6) the size of stanchion base =3 feet square. 

(c) the safe bearing capacity of the soil =2 tons per square 'foot. 

Arrange for a three tier gftillage. 

200 

Area of bottom tier = — = 100 square feet. 
s= 10 feet long x 10 feet broad. 

Top Tier. 


Breadth, 3 feet. Length, say 6 feet. 

In breadth of 3 feet, 4 beams can be placed with sufficient space for 
ramming concrete. 


P=:20a n=:4. 


*.-.W=^=60toiifc 


feet (the equivalent span), 
wfer to tables. Part 1. Pages 16 and 17. 

As the shortest tabulated span is 10 feet^ calculate the maximum 
modulus of section required. 
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Stkei. Gbillagks — [continued). 

The maximum modulus of section of steel joist I(y’x5'’x30 lbs. is 29*1 
inches’ which is sufficiently ueUr, therefore the section is suitable as regards 
flexural strength. 

For Web buckling^ refer to pa^e 272. The maximum allowable load 
is 27 ’9 tons, therefore 3 sets of cast iron stiflenors instead of the ordinary 
distance tubes will be required. These may be spaced equally at about 
2 feet 9 inches centre to centre. 

Midolk Tier. 

Breadth 6 feet, length 10 feet. 

In breadth of 6 feet, 8 beams can be placed. 

P ==200, n = 8 .% W =-—=25 tons. 

2(1 = 10 - 3 = 7 feet (the equivalent span). 

^ CW 3-5 X 25 

Z ss ^ inches’. 

The maximum modulus of section of steel joi^t 12^ x 6* x 32 lbs. is 30*6 
inches’, and the maximum allowable load is 31 *6 tons, therefore the section 
is suitable both as regards flexural strength and web buckling. 

Bottom Tier. 

Breadth 10 feet, length 10 feet. 

In breadth 10 feet, 14 beams can be placed. 

‘200 

P =200, n = 14 .•.W=^= 14*3 tons. 

20=10-6 = 4 feet (the equivalent span). 

Refer to page 18, Part I. 

Bteel joist 6" x 4^" x 20 lbs. will support 14*4 tons on 4 feet span, 
therefore this section is suitable. 


Derivation oe Formula. ^ 

In the foregoing^, the assumption is made that the maximum bending 
moment occurs at the point x the centre of L. 

Some authorities prefer to treat length G as a cantilever, witii the 
maximum bending moment occurring at the edge of the tier above. 
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Stebl Grillages— 

Should inequality of bending take place between adjacent tiera or 
between the top tier and the base plate, the stresses become somewhat 
indeterminate and un^er all conditions it is desirable that the Avorst case 
likely to occur as represented by maximum bending moment at .r, should 
be provided for. 

The rvlts given for the selection of auitaUe aecttona are derived from 
first principles as follows : — 

Consider one beam of the lower tier in diagram. 

The load W is assumed to be distributed iiniforinly over the length 
L - 2 C, and the total reaction or upward pressure exerted by the soil is 
also W uniformly distributed over the total length L. 

Taking moments about x 

But is equivalent to the maximum bending moment occurring in 

o 

a beam supporting a uniformly distributed load over a span of 2 C feet, 
therefore rule No. 1 follows : — 


For equilibrium M must equal R. 

2 ('! W 

M (inch tons) = — ^ — x 12 = 3 0 W. 

R=/Z Z=--^— 

and for the tabular conditions for which / is equal to 7 '5 tons per 
square inch. 

3CW CW 


Z = 


7*6 


2’6 


OVERHEAD TRAVELLING CRANES, 

Wheel Loads. 

Full particulars of the maximum load on each of the end carriage wheels, 
and also the centres qf the wheels should be obtained from the firm supply- 
ing an overhead travelling crane. 

If such particulars arc not available, the following table will be found 
useful as a guide, but the data can only be considered as approximately 
correct as the weights an<l wheel centres of cranes of the same lifliug 
capacity vary considerably for diilorent makes. 
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Ov£BUJ£An Tkavellino Craih^s— [ continued). 

Maximum Load and Bending Moment. 


i ! 

Minimum-*! 



transverse 

VIEW. 


K‘**c “ >! 


• [ )►►-> 




longitudinal 


Maximum Load. 

The mazimum load on a longitudinal crane girder occurs at each wheel 
of the end carriage next to which the crab is sustaining the full lift, as 
shown in transrorse view above. 

Maximum Bending Moment. 

The maximum bending moment occurs at x (longitudinal view), when 
the front wheel lias advanced beyond the centre of the span a distance 

equal to J C (the end carriage wheel centres), unless C is greater than ^ in 

which case the maximum bending moment occurs at the centre of the span 
when the front wheel is over it. 

For formula for value ofmaximtim hen(ling moment^ ecepwje 261, 
Dynamic Eefect, 

The maximum stress produced by a suddenly applied load is dOUbl6 
that produced by a static load. 


Proportion of Static and Dynamic Loading. 

In applying this law to the case of an overhead travelling crane under 
ordinary working anePspeed conditions, the weight of the crane itself as \t 
moves uong a longitudinal crane girder to the position of maximum bend- 
ing moment, may oe considered as gradually applied or static. 

The full lift or capacity of the crane, working at this position for maxi- 
mum effect is taken as suddenly applied or dynamic. 
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Overhead Tbavhlung Cranes— ( confintMcZ). 

This principle may be used to obtain an equivalent static load to 
which the ordinary static stress is applicable. 

Equivalent Statio Load. * 


Notation. 

Wo = weight of crane. 

W], =lift or capacity of crane. 

Wb 3= equivalent static load on each wheel of an end carriage. 

w. =:iW« +W,. 

See table, page 294. 

Variable Working Stress. 


f = statio or ordinary dead load working stress. 

= variable working stress regulated by the relative proportions of 
weight and capacity of crane. 


/k =/( 


W, + 2 W. 
W. + 4 W. 


) 


The foregoing does not take account of impact* 


Imfaot. 

Certain cranes are constructed to lower the burden very rapidly and 
stop instantaneously, thus producing the effect of impact. 


Other analogous cases occur in practice and each of these require to 
be considered specially. 


Lateral Forces. 

Provision should be made for the resistance of the lateral forces 
exerted on the top flange of a longitudinal crane girder by the cross travel 
of the crab and by the drugging of loads across the shop floor. 

The intensity of these forces must vary according to circumstances, 
but as a minimum it is usual to provide for a horizontal force of not less 
than ^th of the maximum lifting capacity of the crane. 

Maximum Stanohion Load. 

The maximum load on the stanchion occurs when one wheel of the end 
carriage is immediately over it. The value of the maximum load is equal 
to the value of the maxinium e^ear for which see page 2G1. 

Eccentric Loading. 

The sket( h on the following page represents the cross section of a 
familiar typo of engineering shop with an overhead travelling crane in 
each bay. 
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Overhead Travelling Cranes— ^ con^inuee?/ 



The stanchions are each composed of two or more memberB, one of 
wliicli is continued above the level of the longitudinal crane girders to 
support the roof. 

If the stanchions are considered as compound sections 

(a) The system of loading on the side Btanchions due to the crane 

and roof is eccentric about the axis of the stanchion parallel 
' to the lonmtudinal crane girders, unless the stanchion is 
symmetrical about that axis and the values of the crane and 
" roof loads are equal. The exception is not likely to occur in 

practice. 

(b) On the valley stanchions, considering the same axis, g^reater 

stresses may be produced by the eccentricity of one crane 
acting alone, than by the balanced or partially balanced 
system of loading due to both cranes acting together. 

Concentric Loading. 

If the roof loads are veiy small in comparison with the crane loads, it 
may be more economical to proportion each member of the stanchion 
separately of sufficient strength for the particular load it has to support, 
each load being treated as ooncentrio. 

Design of Stanchions. 

In proportioning stanchions for overhead travelling cranes, the method 
of obtaining an equivajciit static load to which the tabular conditions are 
applicable will be found convenient. 

Wind Pressure. 

The effect of the wind pressure on the roof and side of the building 
must be allowed for in all cases. 
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Overhead Tkavkj.ling ( continued ). 

Transverse Axis. 

« 

It is usual to treat the loading as concentric about the axis of the stan- 
chion parallel to tlie cross crane gii-dera. 

It should be noted, however, that if the longitudinal crane girders are 
not BiifHcicutly rigid to fireverit an appreciable degree of bending, and are 
not properly connected at the joints, the condition indicated to an 
exaggerated extent by the sketch may be developed. ' 



Under such circumstances the bearing is transferred to the edge of 
the cap-plate of the stanchion, and the proportion of the total load equal 
to the reaction will act with an arm of eccentricity of a maximum value 
equal to half the length of the cap-plate. 


MOMENT OF IX>fERTIA. 


Referencb to Formolje, Pages 299 to 302. 


These tabulated formula for the inomont of inertia of joists, channels, 
angles, and tees do not take account of the rounded corners, fillets and 
tapered flanges of sections rolled to the British standard dimensions. 

The resulting values, therefore, do not coincide exactly with the 
strictly accurate properties in Parts I. and IL 


The remaining formula are for the various outlines, viz. i^rectangles, 
triangles, positive and negative sectors of circles into which the profiles 
of the rollM sections may be divided. 
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PROPERTIES OF VARIOUS SECTIONS. 




Distance 

to 

Extreme 
Fibres 
=: e. 

Moments of Inertia. 

Section. 

Area 
= A. 

About 

Central Axis 
= 1. 

About 

Parallel Axis 0-0 
= lo. 




I« 


A ' k \ 

BD 

Baind4 Dcos^ 
2 

BD(B%in8^4-D«co82^) 

Iv + Aeo?! 




12 



DB 

Dsind+Bcos^ 

It 

Zt + AcoP 


2 

DB(D%inB^ + B2co8*^) 



12 



BD 

S 

2D 

8 1 

Ix 

BD» 

Ix + Aeo8 
orif eo = ex 

BD* 

4 

or if eo B cx 




86 

BD* 

12 


TDS 

4“ 

1 

D 

Ix 

XD4 

64 

Ix-f Ae,^ 

or if od ex 

6»D4 


or 

•78540* 

2 

1 

or 

'0491D« 

64 

or 

'2466D4 

1 ^^ 

ir(D3ad*) 

1 

Ix 

Ix+Aea3 

' 4 

or 

D 

2 

*■( 1)4 - d4) 

64 

or if eo - Ok 

•7864(D« 


or 

ir(5D4 - 4D*d« - d4) 

1 — ' 

-d*) 


•0481(D4-d*) 

64 

i 


If 


301 
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PROPERTIES OF VARIOUS SECTIONS. 




Distance 

Moments of Inertia. 

Section. 


Area 
=- A. 

to 

I'iXt ivme 
Fihies 

= e. 

About 

Central Axis 
= 1 . 

About 

Parallel Axis 0—0 
= Io. 


T 

I 

ex 

I 

4. V 

xRJi 

4 


lx 

VR4 4R* 

16 Q*- 

Ix + Aeo? 

or if eo = cx 

yR4 

1 

nr A 

or 


OP 


r* — R— ”H 


•78MR2 

•5766R 

•0648R< 

•0626R* 
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GENERAL FORMULiE. 

Rblation of Propkrttes and Formui^ for Flexttre. 
Notation. 


= inoment of inertia about a central axis. 

= II II II II an axis parallel to axis of I. 

= porpcndicular distance ftom axis of 1 to axis of lo. 

= modulus of section for axis of I. 

= perpendicular distance from avis of I to extreme fibre of section. 
= radius of gyration for axi'> of 1. 


I 

lo 

00 

Z 
e 
k 

B = moment ot resistance for axis of L 
M = bending moment. 

J = intensity of exlreme fibre stress. 

VV = load. 

1 = efi’ective span. 

l = Zxe = Axk»=“ 


M ^ 
/ 


M 


Z = ± = , 
« J 


lo = 

B 

■ / 


I A 


(A X 
k* = 


I 

A 




/ = 


M X 
1 


= R = 


B X e 

1 

/X I 


M 

Z’ 


R 

Z 


= /X Z 


SPECIAL CONDITIONS. 


For a beam nnifoinily loaded and simply supported at each end. 

X M _ 8 x/\T _8 X /x Z 
• 1 X e 1 

In addition to above for T, Z, and e in inch units, W in tons,/ value 7 *5 
tons per sc^uare inch, Mf in foot tons, and L efFcctive span in feet. 

W — ^ ^ I — ® ^ ^ 

W L X e L 


Z=MrxlS. 
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REFERENCE TO GENERAL FORMULA 

These general formula are algebraic expressions for the following : — 

Modulus of section = moment of inertia about a 
I central axis divided by the perpendicular distance 
^ e from the central axis to the extreme fibre of the 

, section. 


Modulus of section = moment of resistance divided by 
II extreme fibre stress. = moment of resistance for 

2 ■ unital extreme fibre stress of unity, usnally 1 ton per 

square inch. 


•Til 


Radius of gyration = square root of moment of inertia 
about a central axis divided by the area of the section. 


I + (A X Co2) 


Moment of inertia about an axis 0-0 parallel to the 
central axis of l=the moment of inertia about the 
central axis plus the product of the area of the section 
by the square of the perpendicular distance between 
the axes. 


f For equilibrium the moment of resistance of a section 
K = M ^ must equal the maximum bending moment due to the 
external forces. 


PROPERTIES OF COMPOUND SECTIONS. 

The moments of inertia and other properties of any desired compound 
section may be ascertained by using the undernoted tabulated values for 
the simple sections. 

Moments of inertia, Part L, pa^es 17 to 99. 

Net moments of inertia, Part Iv., page 325. 

Moments of inertia of plates, Part IV., pagfs 325-327. 

Positions of central axis, Pa^ V., pages 390-402. 

Moment or Inertia or an Unsymmetrical Compound Ssotion. 

It is first necessary to ascertain the position of the central axis of the 
compound section about which the moment of inertia is required. 
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MoM3fiNT OF Inebtia — {contiuutd). 


I 


i- St -s 

Co, t X- - |.-X 

j ^ 

0 ..+..3ri^.E^^sa4-. 0 


As an example, consider the nnsymmetrical compound section above. 
Notation. 


X — X = the central axis of the compound section, the 

position of which is required. 

0 - 0 = a convenient axis pai‘allel to axis X — X. Usually 

the most convenient position for this axis 
coincides with an outer edge of the compound 
section. 

Aj, Ag, Aj = the component areas. 

1 — 1 , 2 — 2 , 3 — .S = the central axes of Aj, A2, A3, parallel to axes 
X— X and 0—0. 

— the perpciKlicular distances from 1 —1, 2 --2, 
3—3 to 0 — 0 . 

= the required perpendicular distance from axis 
0 - 0 to axis X — X. 

^ Aj^x c^i -i- Ag X 0 f,2 -f A3 X O03 

” A, t Aa‘ I- A3 

Or : tlia diatavee of the centre oj area of a plane f (jure from any point in its 
jHane ia equal to the aum of the moments of all the component areas about the 
point divided by the sum of the component areas. 

Having^ ascertained the position of axis X— X the moment of inertia 
of the compound section about that axis may now be calculated. 


Ooii Coa, C03 

Co 

Then 

Co 


‘It 


*3 


Ag ex 


• 8— S 

L = moments of inertia of the component areas about 
the central axes parallel to X — X. 

*11 Xa> *3 = perpendicular distances from 1—1, 2 — 2, 3 — 8, 


U 


305 
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Moment of Inertia — {contmued). 

Ix = the required moment of inertia of the compound sec- 

tion about axis X — X. 

Then 

lx = Ii + I 2 + I 3 + (Aj X X|®) + (Ag X X2*^) + (Aj X X8*) 

Or : the moment of inertia of a conipomid section about a central axis is 
equal to the sum of the moments of inertia of the component arecbs about their 
respective parallel teniral axes plus the sum of the products of each compcnerd 
area into the square of the distance from its central axis to the central axis 
of the compound section. The foregoing is an application of formula ( 4 ) 
page S 04 » 

Moment of Inertia and Modulus op Section op a CoMPCtUND Section 
ABOUT AN Axis OF SYMMETRY. 


If a central axis such as X — X of a compound section coincides with a 
central axis of each of the component areas or sections it is an axis of 
symmetry ; there ore no x distances to consider and : — 

I* =Ii + T2 + Ij 


DEDUCTIONS FOR RIVET HOLES. 

The calculations for ascei taining the exact deductions to be made for 
rivet holes are extremely laborious. 

In practice kifficient accuracy is attained by deducting one rivet hole 
from each flange for reeled riveting, Or two rivet hol^s from each flange for 
straight riveting. 

The tables of the net moments of inertia of joists and channels and 
fractional plate w idths given on pages 325-327 of this part will be found 
most convenient for this purpose. 
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SHEARING AND BEARING VALUES FOR 
BOLTS AND RIVETS. 


Volume / 0 loiis pct BQuare inch for Single Shear. Bearing Values at 12 

btiearing values ac | ,, ,, Double Shear, tons per square inch. 


Diameter 

of 

Area 

of 

Shearing Values. 

Bearing Vahios. 

I'ons. 



Bolt or 
Uivet. 

Bolt or 
Uivet. 

Single 

Double 

Thickness of Plato in Inches. 

Inches. 

Square 

Inches. 

Tons. 

Toufl. 

i 1 ^ 1 A i 

i 

! 

i 

i 

0491 


•515 

1 

•750l -937 




i 

■U01 


1159 

1-1251 1-406 1-687 




i 

i96:i 

1178 

2 0(31 

1-600 1-875 2-250 2-625 




i 

•30«8 

1-841 

3-221 

1-875 2-344 2*812 3-281 3 750 




i 

■4418 

2-651 

4-639 

S-SSO 2-812 3-375 3-937 4.-600 

5-625 

6-750 


1 

•6013 

3-608 

6-313 

S-6gS S-S81 3-937 4-594. 5-250 

6-562 

7-875 


1 

•78S4 

4-712 

8-247 

S OOO S-760 4-500 6-260 6’000 

7-500 

9 000 

10-50 


In the above tables double shear is taken at 1*75 times single shear, and 
the bearing value at twice single shear. 

Bearing Values printed in ordinary type are greater than double shear for 
the corresponding diameters. lu these cases the shearing values are the 
determining factors. 

Bearing Values printed in prominent type are greater than single and less 
than double shear for the corresponding diameters, so that in case of 

(a) Single shear, the shearing value is the criterion. 

(/>) Double shear, the bearing value n 

Bearing Values printed in italics are less than single shear. In these cases 
the bearing values are the determining factors. 
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WHITWORTH STANDARD BOLTS 
AND NUTS. 

Hexagon Head and Nut Vnd Round. Neck. 

Approximate Weight is Lbs. of One Bolt and Nut. 


Leni^h 


DIAMKTER IN INCHES. 


1 

inches. 

i 

i 

i 

i 

i 

i 

1 

li 

li 

If 

li 

1 

•031 

•092 


•369 

•613 





■1 

■ 

U 

mm 

•006 

•207 

•380 

•628 








■035 


•214 

•391 

•644 

•989 






If 

•036 


•221 


•061 







u 

•038 

■108 

•228 

‘414 

•677 

1033 

1 4S9 



■ 


ll 


•112 

•236 

•426 

•694 


1*618 





if 


•116 

•243 

•436 

M- ii‘l 

1077 

1*646 

2*118 




If 

•044 

•120 

•250 

•448 

•726 

1090 

1*676 

2-177 




2 

*046 

•124 

■267 

•468 

•742 

1-121 

1-604 

2*214 

2-961 

8*851 


21 

•048 

•128 

•204 

•470 

•768 

1148 

1*632 

2-261 

2*096 

3*904 


24 

•060 

•182 

•271 

•481 

•773 

1165 

1*661 

2*286 

3 041 

3*969 

6*032 

2| 

*061 

•136 

•279 

■492 

•700 

1187 

1*690 

2*823 

3*086 

4014 

6-097 

H 

•053 

•140 

•286 

•504 

■806 

1-209 

1-718 

2*869 

3*131 

4*067 

6*161 

21 

•066 

■149 

•300 

•626 

•838 

1*252 

1-770 

2*432 

3*220 

4*176 

5*290 

3 

•060 

•166 

■316 

•549 

■871 

1*296 

1-833 

2 '463 

3-309 

4-286 

6*420 

H 

•064 

■164 

•829 

•671 

‘903 

1'340 

1-891 

2*677 

3*398 

4*303 

5*549 

H 

■087 

•173 

■343 

•692 

•936 

1*884 

1*928 

2-650 

3*480 

4'602 

6*676 

83 

•071 

•180 

•368 

•616 

•968 

1*429 

2*006 

2-722 

3 678 

4‘610 

6*807 


i 

1 

i 

» 

f 

i ' 

1 

li 

li 

i| 

li 

For each additional 












inch length of 

•014 

•031 

•066 

•086 

•123 

•176 

•218 

•276 

■381 

‘418 

■491 

Shank add. 

- 












To ASCERTAIN THE WEIGHT OF ANT BOLT AND NUT HATING OTHER FORMS OF HEAD AND 

Nut, take the weight as shown abote and add as follows 


For square head, 


*0009 


*0079 


•0168 


•0274 


•0427 


•0087 


•0848 


•1226 


•1655 


‘2164 


For square nut, *0011 -OOSB UOOl *0180 


•0498 ‘0736 0974 ‘1410 ‘1912 '8487 




. -XrM- 


310 
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BOLTS AND NUTS. 


Whitworth’s Standard Sizes. 


Diameter of Bolt. 
Inches. 

Number 

of 

Threads 
per inch. 

Diameter 

at 

Bottom 
of Thread. 

S 

Distances in inches 
over 

Thickness 

of 

Bolt Head. 
Inches. 

Sectional 
Area at 
Bottom of 
Thread. 

8q. inches. 

Fraction. 

Decimal. 

Flats. 

Comers. 

i 

•250 

20 

•186 

•525 

•606 

•219 

•027 

I 

•375 

10 

•295 

•709 

•819 

•328 

•068 

h 

•500 

12 

•393 

•919 

1-061 

•437 

•121 

6 

•625 

11 

•508 

1-101 

1-271 

•547 

•203 

I 

•750 

10 

•622 

1 .301 

1-502 

-656 

•304 

i 

•875 

9 

*733 

1-479 

1-707 

■766 

•422 

1 

1-000 

8 

•840 

1 670 

1-928 

•875 

•554 

li 

1125 

7 

•942 

1-860 

2-148 

•984 

•697 

H 

1*250 

7 

1067 

2 048 

2-365 

1-094 

•894 

n 

1-375 

6 

1161 

2-215 

2-557 

1*203 

1-059 

ih 

1-500 

6 

1-286 

2-413 

1 2-787 

1-312 

1-300 


LEWIS BOLTS AND NUTS. 



Diameter 

d 

laches. 


i 

I 


GAS TUBING. 


Approximate Weights and Si£es. 


Nominal Bore, inclieb, 

.£ 

I 

li 

li 

2 


11 

•116 

I— i-j 

GO 

9 

•144 

8 

•160 

8 

•160 

No. of Threads per inch (Whitworth), 

14 

11 

11 

11 

11 

Weight per foorin lbs., 

1-18 

1-79 

2-52 

2-97 

4*48 


Overall 

Length 

1 

inches. 

Taper 

Length 

c 

inches. 

5 

3 

6 

3 

6 

3 

7 



Base. 


inches, inches. 


i 

H 

n 


Diameter 

d 

inches. 

Overall 

Length 

inches. 

Taper 

Length 

c 

inches. 

Base. 1 

a 

inches. 

b 

inches. 

1 

8 

H 

1 

li 

n 

9 

5 

H 

ij 

H 

10 

6 

H 

21 

14 

12 

7 

n 

21 


i' . 
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REDPATH, BROWN & CO., LIMITED. 


HEXAGON COUPLING BOXES. 

Screwed Right and Left Hand Thread. 



Diameter. 

Inches. 


JiOn^lh of Box. Length of Ends. 
Inches. Inches. 



ORDINARY WASHERS. 


1 


Diameter 

Outside 
Dinmoter 
of Washer. 
Inches. 

Tliichiiess 

Wcj:;ht 


Diameter 

Outside 

Tliickiiess 

Weight 

of Bolt. 
Inches. 

of Wasiier. 
Inches. 

per l<tO. 


of Bolt. 
Indies. 

')f Washer. 
Inches. 

of Washer. 
Inches. 

ptT loa 

Lbs. 

i 

14 

k 



1 


A 

14 

g 

18 

h 

4 


n 


A 

m 

f 

18 

k 



n 


I’V 

21 i 

i 

U 

1 

7^ 


H 

2^ 

iV 

26 




1 

1 

n 



30} 


SQUARE BEVELLED WASHERS. 



Dianet ei 
of Bolt. 
Inches. 


Mean 

’riui'knesa. 

Inches. 


11 * 


313 
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REDPATH, BROWN A CO., LIMITED. 


GALVANI8EI> CORRUGATED SHEETS 

SIZES AND APPROXIMATE WEIGHTS IN LBS. PER SHEET. 


Sin, 

Xiength X Breadth, 


Bin. 

Lenfttli X Ui-aadth.i 



GALVANISED SHEET FITTINGS. 

SIZES AND APPROXIMATE WEKJHTS IN LBS. PER GROSS AND SQUARE.* 


Hook Bolts. 


H 


Length, 1 inches, • 


Diameter, iiu-hes, 

Weight per gross, 

Weight per square (4 per sq. yd.), 


Washers. 

For ^-in. diameter holts 
Weights per Gross. 
1*96 lbs. 6 -22 lbs. 

Weights per Square. 
*81 lb. - 8-0 lbs. 


Sheeting Bolts. 


24-9 20-4 28 0 22*4 32*0 24*9 37-3 

7 7 6-8 8(5 6-9 9-9 77 ll’S 


Roofing Screws. 


J-in diameter. 


2^ 3 

Length, inclieR. 

2i 

8 

5-1 6-9 

Weight per Gross. 

6-3 

7'0 

21 2*4 

Weight per Square. 

2-2 

2*0 


Cup Headbs Rivets. 




U li 

47 51 

2i0 2-2 


^•In. diameter. 

liOngth, inches. 
Wciiiht per Groas. 
Weight per Square. 


ft 


ft B 

2*0 

215 

2*3 H 

‘81 

•87 

•93 n 


1 square ” ■■ 100 square feet. 


316 


















317 









fpw/f- 
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REDPATH, BROWN & 00., LIMITED. 


FLAT ROLLED STEEL. 

Weight per Lineal Foot in Lbs. 


Width 


THICSft>iF>S IN FilACTIONS 

OF AN INCH. 



Width 

in 














in 

liiclies. 

i 

A 

i 


i 

A 

i 

iJ 

i 

18 

1 

ia 

1 

fnchcs. 

1 

•86 

1-06 

1-28 

1-49 

1*70 

1-91 

2*13 

2-34 

2-65 

2-76 

2*98 

3*10 

8-40 

1 

li 


•ou 

1*20 

1-43 

1*67 

1*91 

2-15 

2*:>9 

2*63 

2*87 

3*11 

3*35 

3*69 

3*83 

li 

1; 


1-06 

1*33 

1*69 

1-86 

2*13 

2 39 

2-<i(; 

2*92 

3*19 

3*45 

8-72 

3*98 

4*25 

H 

1] 


1-17 

1-46 

1*76 

2-a'i 

2*34 

2 63 

2-92 

3*21 

3*51 

3*80 

4-09 

4-38 

4r,8 


It 


1-28 

1-69 

1*91 

2*28 

2*65 

2 87 

8*19 

8*61 

3*83 

4-14 

4-46 

4 *78 

6*10 

u 

li 


1-88 

1-73 

2*07 

2-42 

2*76 

3-11 

3*46 

8*80 

4*14 

4*49 

4*83 

6*18 

6*53 

n 



1-49 

1*86 

2-23 

2-60 

2-98 

3-35 

3-72 

4-09 

4*46 

4-83 

6-21 

6-68 

5*96 

H 

ij 


1-69 

1-99 

2*39 

2*79 

8-19 

3*69 

8-98 

4-89 

4*78 

6-18 

5-58 

6-98 

0*38 

H 

* 

1-70 

218 

2-65 

2*98 

8*40 

8-83 

4-26 

4-68 

5-10 

6*53 

6-06 

6-38 

6*80 

2 

8 


1-81 

2-26 

2*71 

3-lC 

3*01 

4*07 

4*6.: 

4*97 

6*42 

6*88 

0*32 

6-78 

7-23 


2 


1*91 

2-89 

2*87 

3*36 

3*83 

4-30 

4-78 

6-26 

5*74 

6-22 

6-69 

7-17 

7*65 


2 


2*02 

2-62 

3*03 

3*63 

4*04 

4-64 

6-05 

6*55 

COO 

6-67 

7*07 

7-67 

8*08 

2l 

2 


2*i:i 

2*66 

8*19 

3*72 

4*25 

4*78 

6*31 

6*84 

0*38 

6-91 

7-44 

7-97 

8*50 

2l 

2 


2-23 

2-79 

8*36 

3*91 

4*46 

6-02 

6-68 

6*14 

6 69 

7-2(1 

7-81 

8-37 

8*03 


2: 


2*84 

2*92 

8*61 

4*05^ 

4-68 

6-2() 

6 8t 

6-43 

7*01 

7*00 

8-18 

8-77 

9*35 

2^ 



2‘44 

8*00 

8*67 

4-28 

4-») 

0-60 

6 11 

6 72 

7*83 

7*96 

8 65 

9-17 

B-78 

n 

8 

2*65 

8-19 

8*83 

4-46 

6-10 

6-74 

6-3S 

7-01 

7*65 

8*29 

8-93 

9-56 

10*20 

3 

S 


2-70 

8-45 

4*14 

4-83 

63 

6-22 

6-91 

7-60 

8-29 

8*98 

9-67 

10-36 

11-05 

8} 

8 


2*98 

3-72 

4*46 

6-21 

6*96 

6*70 

7-44 

&*18 

8 93 

9*67 

10-41 

11-16 

11-00 

3} 

8 


3*10 

8-98 

4-78 

6 '63 

6-3S 

7-17 

7-97 

8 77 

9*56 

10*36 

11*16 

11-96 

12-75 

8} 

4 

8*40 

4-26 

6 10 

6*96 

0-80 

7-65 

8-60 

9-:j5 

10*20 

11 Of) 

11*90 

1275 

13-60 

4 

4 


801 

4-52 

6*42 

6-32 

7-23 

8-13 

9*03 

9-93 

10 84 

11-74 

12 64 

13*66 

14-45 

H 

4 


8*83 

4*78 

6*74 

6-69 

7*o:> 

8-61 

9*56 

10-52 

11*48 

12-43 

13*39 

14*34 

16-30 

H 

4 


4^04 

6*05 

6*06 

7-07 

8-08 

9*08 

10*09 

11-10 

12-11 

13-12 

14*13 

15*14 

16-16 

4| 

6 

4*26 

6-31 

6*38 

7-44 

8-60 

9*66 

10-63 

11-60 

12-75 

13*81 

14*88 

16-94 

17-00 

6 

6: 

' 

4-46 

6*68 

6*6fJ 

7 81 

8-03; 

10 (H 

11-16 

12-27 

J3-89 

14*50 

16*62 

16-73 

17-85 

6} 

6 

■ 

4*68 

6-84 

7*01 

8*18 

9-35 

10Ti2 

11-69 

12 86 

1403 

16*19 

16*36 

17*63 

18-70 

5« 

6: 


4-89 

6-11 

7-33 

8-65 

9-78 

11-00 

12-22 

13*44 

14 66 

15*88 

17-11 

18-33 

19-65 

6$ 

C 

6-10 

6-38 

7-66 

8-93 

10 20 

11-48 

1-2-76 

14 03 

15-30 

16*58 

17-86 

19 13 

20-40 

6 


6-63 

C-9ll 

8-29 

9*67 

11*05 

12-43 

13-81 

16-19 

1 16-68 

17*90 

1 19-34 

20-72 

22*10 

6i 

7 

6-96 

7-44 

8*93 

10*41 

11*90 

13*39 

14 Sv 

10-36 

1 17*85 

10-34 

1 20-83 

22-31 

23*80 

7 

n 

6-38 

7-07 

9*66 

U*lCj 

12*76j 

14-34 

IS 91 

17-53 

19-13 

20-72 

22-31 

23-91 

26*60 

H 

8 

6*80 

8-60 

10 20 

11-90 

13*60 

15*30 

17 (M 

18-70 

20 40 

22-10 

23-80 

26-60 

27*20 

1 8 

8^ 

7-23 

9-03 

10 84 

12-64 

14-46 

16-26 

18-06 

19-87 

[2riw 

23-48 

1 25-29! 

27-10 

,28-90 

8i 

9 

7-C6 

9-60 

11*48 

18*39 

15*30 

17-21 

1913 

21-04 

22-05 

24-86 

26-78' 28*69 

1 30-60 

9 


8*08 

10-09 

12-11 

i4-13 

1615 

18-17, 

20-19 22-21 

124-23 

26-24 

28*26. 30 28 

1 32-30 

9i 

10 

6 60 

10-63 

?2-76i 

14*88 

17*00, 

19-13 

21 *26 

23*38 

26-60 

27-63 

29*76 

31-88 

34-00 

10 

lOJ 

8-93 

11*16 

18-39 

16*62 

17*85 

20-08 

22-31 

24-54 

26-78 

29-01 

31*24; 33*47 

35-70 

10^ 

11 

9-36 

11^9 

14-031 

!6-36 

l8-70! 

21-04 

23-38i 25*71 

28*05 

30-39 

32*731 36*06 

37-40 

11 

11* 

9-78 

12-22 

14-66 

17-11 

19 66| 

22-oo: 

24*44i 26*88 

29*33 

31-771 34 -21! 30 -66 

3910 


12 

10*20 

12-76 

16-80I 

17*86 

20*401 

22’96| 

26*601 28 05 

30-00 

S3’16| S6-70i 38*25, 40*80 

1 12 


Values for additional width of 


I 


•8721 


I 


*2181 


•8191 


•4261 -4781 *m\ -6841 -eaSl -6911 ■7441 Wi -SeOl 
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REDPATH, BROWN <fe 00., LIMITED. 



FLAT ROLLED 8TEEL. 

Wdght per Lineal Foot in Lbs. (roiKtaucd). 


Width 

THICKNESS IN FRACTIONS OF AN INCH. 

Width 

in 

Inches. 

i A § i A i t i'i 8 H 1 

in 

Inches. 


m 10*62 13*28 16*04 18*60 21*26 23*90 26*66 20*22 31*88 34*54 87*20 39*84 42*50 124 

13 11*061 18*81 16*58 19*34 22*10 24*86 27*63 30*30 33*16 35*01 38*68 41*44 44*20 18 

13i 11*47 14*84 17*21 20*08 22*95 25*82 28*60 31*66 34*42 37*20 40*16 43*03 46*00 13} 

14 11*90 14*88 17*85 20*83 23*80 26*78 29*76 32*73 35*70 88*66 41*66 44*68 47*60 14 

14} 12*32 16*41 18*40 21*67 24*65 27*73 30*81 33*90 36*97 40*06 43*13 46*22 40*80 14 

16 12*76 15*94 19*13 22*31 25*60 28*69 31*88 35*06 38*25 41*44 44*63 47*81 51*00 16 

15} 18*17 16*47 19*76 23*05 26*36 29*64 82*94 36*23 39*62 42*82 46*11 49*40 6270 16} 

16 18*60 17*00 20*40 23*80 27*20 30*60 34*00 37*40 40*80 44*20 47*60 51^*00 64*40 16 

16} 14*02 17*63 21*04 24*64 28*05 31*55 35*06 38*67 42*07 45*68 40*00 62*60 66*10 16} 

17 14*45 18*06 21*68 25*29 28*00 32*61 36*13 89*74 43*35 46*96 60*68 64*10 67*80 17 

17} 14*87 18*69 22*31 26*03 29*76 33*47 37*10 40*01 44*62 48*34 62*07 56*78 60*60 17} 

18 15*30 10*13 22*96 26*78 30*60 34*43 88*26 42*08 46*90 49*73 63*56 67*38 61*20 18 

I8i 16*72 19*66 23*69 27*62 31*45 3r>*:i9 39*31 43*24 47*17 51*11 56*04 68*07 62*00 18} 

19 16*16 20*19 24*23 28‘*26 82*30 36*34 40*38 44*41 48*45 62*40 66*63 60*66 64*60 19 

10} 16*67 20*72 24*86 20*00 83*16 37*80 41*44 45*58 49*72 63*87 68*02 62*16 06*30 191 

20 17*00 21*26 26*60 29*76 34*00 88*26 42*60 46*76 61*00 65*25 69*50 63*76 08*00 20 

20} 17*42 21*78 26*14 30*49 34*86 39*21 43*66 47*92 62*27 66*63 60*90 66*84 69*70 20} 

21 17*86 22*81 *20*78 31*24 35*70 40*16 44*63 49*09 63*55 68*01 62*48 06*04 71*40 21 

21} 18*27 22*84 27*41 31*98 36*65 41*12 46*69 60*26 64*82 60*39 63*07 68*63 73*10 21} 

22 18*70 23*88 28*05 3*2*72 87*40 42*08 40*76 61*43 66*10 60*78 65*46 70*18 74*80 22 

22} 19*12 28*01 28*69 33*46 88*26 43*04 47*81 62*69 67*37 62*16 66*94 71*72 76*50 22} 

23 19*66 24*44 29*33 34*21 39*10 43*99 48*88 63*76 63*66 63*64 08*43 78*81 78*20 23 

23} 19*97 24*97 29*96 34*96 39*95 44*05 49*94 54*93 69*92 64*02 69*91 74*90 70*00 2Si 

24 20*40 26*60 80*60 35*70 40*80 46*90 61*00 66*10 61*20 66*30 71*40 76*60 81*60 24 

24} 20*82 20*08 81*24 30*44 41*66 46*86 62*06 67*27 62*47 67*68 72*80 78*00 88*80 24 i 

25 21*26 26*66 81*88 37*19 4*2 50 47*81 63*18 68*44 63*76 00*06 74*88 79*09 86*00 26 

25J 21*67 27*09 32*61 37*03 43*35 48*77 64*19 69*61 66*02 70*44 76*86 81*28 86*70 25} 

20 22*10 27*63 83*15 38*68 44*20 40*73 66*26 60*78 66*80 71*83 77*36 82*88 88*40 26 

26} 22*62 28*10 8379 39*42 45 05 50*69 66*81 61*94 67*57 73*21 78*84 84*47 90*10 2M 

27 22*96 28*09 34*43 40*16 46*90 61*64 67*38 63*11 68*35 74*69 80*33 86*06 01*80 27 

27} 28*87 29*22 a5 0(i 40*00 46*75 62*60 68*44 64*28 70*12 75*07 81*81 87*66 08*60 27} 

28 28*80 207 5 35*70 41*66 47*60 63*66 69*60 66*45 71*40 77*86 88*30 89*26 05*20 28 

28} 24*22 80*28 86*84 42*39 48*46 64*51 60*66 60*02 72*67 787 8 847 9 00*84 06*00 28} 

29 24*65 30*81 86*08 43*14 40*30 56*46 61*63 67*79 73*05 80*11 86*28 92*44 08*60 29 

29} 26*07 31*84 37*61 43*88 60*16 66*42 62*69 68*96 76*22 81*49 87*70 04*03 100*3 29} 

80 26*60 31*88 88*26 44*63 61*00 67*38 63*76 70*13 76*50 82*88 80*26 06*68 102*0 80 

80} 26*92 32*41 88*89 45*87 51*85 68*34 64*81 71*30 77*77 84*26 007 4 97*22 1037 80} 

81 20*36 82*04 39*63 46*11 62*70 59*29 66*88 72*46 79*06 86*64 02*23 98*81 105*4 81 

81} 267 7 88*47 40*16 46*86 63*66 60*26 66*94 73*63 80*82 87*02 9371 100*4 107*1 81} 

32 27*20 84*00 40*80 47*60 64*40 61*20 68*00 74*80 81*60 83*40 05*20 102*0 108*8 82 

82} 27*62 34*68 41*44 48*34 66**26 62*16 69*06 75*97 82*87 89*78 06*60 108*6 110*6 82} 

88 28*06 86*06 42*08 40*09 56*10 63*11 70*18 77*14 84*16 01*16 '08*18 106*2 112*2 88 

83} 28*47 86*60 42*71 40*88 66*96 64*07 71*19 78*31 85*42 02*64 99*06 106*8 IIS’O 88} 

84 28*00 86*13 43*36 60*68 67*80 66*08 72*25 79*48 86*70 93*93 101*1 108*4 116*6 84 

84} 20*82 86*60 43*09 51*82 68*66 66*09 73*31 80*65 87*07 06*3t 102*6 110*0 117*3 84} 

86 29*76 87*19 44*63 62*00 69*60 66*04 74*38 81*81 88*25 96*69 104*1 111*6 110*0 86 

35} 80*17 8772 46*26 62*80 60*35 67*00 76*44 82*98 00*62 98*07 105*6 118*1 1207 86} 

86 80^ 88*26 46*90 63*66| 61*20 68*86 76*60 84*16 01*80 99*45 107*1 114*7 122*4 80 

Valaea for additional width of } " 


*8101 *3721 *4251 *4781 ‘6811 '5841 *( 








REDPATH, BROWN <fc CO., LIMITED. 




PLAT ROLLED 

Weig'ht per Lineal Foot in 

STEEL. 

Lbs. (canc/udecl). 



V^idth 

In 

Inches. 


THICKNESS IN FRAariONS 

OF 

AN 

INCH. 


Width 

in 

Inches. 

i 

1% 

i 

A 

i 

A 

1 

SK 

* 

ii 

i 


1 

87 

81*46 

39*81 

47*lfi 

! 65 -wl 62*90; 70*7f 

78 *63! 86*4£ 

94 *36! 102*2 

110*1 

117*9 

126*8 

37 

88 

82*S( 

40*31 

48*4S 

50‘f)3' 64-6C 

72-CS 

80 75! 88*8:- 

96*90105*0 

113*0 

121*1 

129*2 

38 

89 

83*16 

41*4^ 

40*73 

68 0] 

66‘3C 

74*51 

82 8i 

91 *16. 9»-45: 107*7 

116*0 

124-3 

132*6 

1 39 

40 

84*0( 

42*60 

61*00 

69*60 

68*001 76*5( 

86*0( 

{)3 50 102 0 

110*6 

119-0 

127*5 

136*0 

40 

41 

84*86 

43*66 

52*28 

60 9S 

69*70, 78*41 

87*13 

05*84 104*6 

113*3 

122*0 

130*7 

130*4 

41 

42 

86*70 

44*63 

53*66 

62*48 

71*40 80-3J 

89*26 

98*18 107*1 

116*0 

124*9 

133*9 

142*8 

42 

48 

36*65 

46*69 

64*83 

63*96 

73*10, 82*24 

91 -SJ 

100*6 

109*6 

118*8 

127*9 

137*1 

146*2 

43 

44 

87*40 

46*7f 

6t>*lfl 

66*46 

74*80l 84*15 

93*50 

|l02-8 

112*2 

121*6 

130-9 

140*2 

149*6 

44 

46 

38*26 

47*81 

67*38 

r)(}*04 

i 76*60' 8«-J*0e 

95*63 

305*2 

1147 

124*3 

133*9 

143*4 

163-0 

45 

46 

39*10 

48*88 

68*66 

68*43 

78*2( 

1 87-Oi 

97*76 

107*6 

117*3 

127*1 

186-.S 

146*6 

166*4 

46 

47 

39*96 

49*94 

69*91 

69*91 

79 -Ol 

89*89 

99*88 

109*9 

119*8 

129*8 

139*8 

149*8 

159*8 

47 

48 

40*80 

61*00 

61*20 

71*40 

81*00 

91-8C 

102*0 

112*2 

122-4 

i:i2*6 

14*2*8 

153*0 

163-2 

48 

40 

41*66 

62*06 

62*47 

72*8t 

83*36 

93*71 

104*1 

114*6 

124*0 

i:i5-3 

145*8 

166*2 

166*6 

49 

60 

42*60 

63*13 

63 *75 

74*88 

86-<Kl 

1 05 0.3 

106*2 

116 0 

127 -6 

! 138-1 

148*7 

150*4 

170 0 

50 

61 

43*36 

54-19 

65 *02 

75*af 

86 -TC 

>7 -54 

108-4 

119*2 

139*0 

[140-9 

151*7 

162-6 

173*4 

61 

62 

44*20 

55*26 

66 -.'iU 

77*36 

88*40 

1 99*45 

110*6 

121-5 

i:i2*6 

143-6 

154*7 

165-7 

176*8 

52 

63 

46*06 

66*31 

67*67 

78*84 

90*10!i01*4 

112*6 

123*9 

135*1 

'l46-4 

167*7 

168*9 

180*2 

53 

64 

46*90 

67*38 

68*85 

80*33 

91 *80! 103*3 

114*7 

126*2 

137*7 

149*2 

160*6 

172*1 

183*6 

54 

66 

40*76 

68*44 

70 12 

81*81 

93*50 105-2 

116 9 

128*6 

140*2 

l.')i-9 

163*6 

176*3 

187*0 

55 

60 

47*60 

69*60 

71*40 

83*30 

96*20!i071 

119*0 

i:io*9 

142*8 

151-7 

166-0 

178*6 

190*4 

66 

67 

48*46 

60*66 

72*07 

84*79 

96*90.109*0 

121*1 

133*2 

145*3 

157*6 

lO'J r, 

161*7 

193*8 

67 

68 

49*30 

61*63 

73*96 

86*28 

98*60 

lIu-9 

123-3 

135-6 

147*9 

160-2 

172 6 

184*9 

197*2 

68 

59 

60*15 

02*69 

75*22 

87*76 

100*3 

112*8 

126*4 

137*9 

160*4 

163-U 

175*5 

188*1 

20n*€ 

69 

60 

61*00 

63*75 

76*60 

89*2,5 

102 0 

114*7 

127*5 

140*3 

163*0 

165*8 

178*5 

191-2 

204-0 

00 

61 

61*86 

64*81 

77*77 

90*74 

JOJ 7 

116*7 

129*6 1142*6 

155*5 

108-6 

181 -5 

194-4 

207-4 

61 

02 

62*70 

65*88 

79*05 

92*23 

105 4 

118*6 

131-8 

144-9 

l:.S*i 

171*3 

164 5 

197-6 

210*8 

62 

63 

63*55 

66*94 

80*32 

93*71 

107*1 

120*6 

i:i3-9 147-3 

160-6 

174-0 

187*4 

200-8 

214*2 

63 

64 

64*40 

68*00 

81*60 

95*20 

108 8 

122*4 

136*0 149*6 

163-2 

176-8 

190-4 

-204-0 

217*6 

64 

65 

66*25 

69 06 

82*87 

06*69110*5 

124*3 

138*1 

loli) 

165-7 

179*6 

19:^4 

207-2 

221*0 

65 

66 

60*10 

70*13 

84*16 

9818 1} *2*2 

126*2 

140*3 h.54-3 

168-3 

182*3 

196-4 

210-4 

224-4 

00 

67 

! 66*96 

71*19 

85*42 

99 (!() 

J13-9 

128*1 

142-4 11 56 -6 

370*8 

185*1 

199*3 

213*0 

227-8 

67 

68 

[67*80 

72*26 

80*70 

ion 

115*6 

130*0 

144-5 

159*0 

173-4 

187*9 

202 2 

210-7 

231*2 

68 

69 

68*65 

73*31 

87*97 

102*6 

117*3 

132*0 

146*6 1161*3 

176*9 

190*6 

205-2 1219*9 

234*6 

69 

70 

69*60 

74*38 

39*25 

104*1 

119*0 

133*0 

148*8 116,3*6 

176*6 

198*4 

208*2 

223*1 

238*0 

70 

71 

60*35 

75*44 

.90 ; j 2 

10.5 6 

120*7 

i.’ts-a 

150-9 1106 0 

isro 

196-1 

211*2 

220-3 

211*4 

7'i 

72 

61*20 

76 50 

i)l*8(n07*l 

122*4 

;37*7 

163*0 168*3 

183 6 

198 9 

214-2 

2-29*4 

244*8 

72 

73 

62*06 

77*50 

93*07 

108*6 

124 1 

139*6 

15.5-1 1 

170-6 

166*1 

201-7 

217*2 

232*7 

248*2 

78 

74 

6*2*90 

78*63 

94*36 

110*1 

125*8 

143*5 

157 *3 >173 *0 i 

188*7 

204-4 

2201 

286*9 

251*0 

74 

76 

63*75 

70*09 

<)5*02 

111*6 

127*? 

143*4 

169-4 

175-3 

191 *2 

■207*2 1 

223-1 

239 1 

255*0 

76 

76 

64*60 

80*76 

96*00 

113*1 

129*2 

145*8 

161*6 

177*7 

193*6 

210*0 ' 

22()-l 

242*3 

268*4 

70 

77 

66*46 

81*81 

08*17 

114*6 

130*9 

147*3 

163*6 

180*0 

196*3 

212 *7 ! 

229-1 

245*6 

201*8 

77 

78 

60*30 

82*88 

09*45 

.160 

132*6 

149*2 

166*8 

182*3 

1960 

215*4 : 

232*0 i248*6 

265*2 

78 

79 

67*16 

83*04 

100*7 

117*5 

134*3 

161 *1 

167*0 

L84-7 

201*4 

218-2 : 

235-0 :*251*8 

268*0 

79 

80 

08*00 

86*00 

102*0 

119*0 

■ 

136*0 

153 0 

170 Oj 

187*0 

204*0 

221*0 

238*0 !*255*0 272*0 

1 

I 1 

80 

Values for 

addll 

! ; : ! 

Jonol widths of i", y 

and }" 

i 



1 

1 

1 


f I 

*213 

•266 

*3191 

•372 

*4*25 

•478 

•631 

•6841 

•638 

*691 

•7141 

•7971 

•8601 

i 

i 

*426 

•681 

mm 

•744 

■850 

•966 

1*063 

1*1691 

1*276 

1*381 

1*488 1*694 1*700 

1 

I 1 

*088 

797 

■960 

1*110 

1*276 

1*434 

1*694 

1*763 

ims 

2*072 

2*231 2*801 2*650 

} 
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BEDPATH, BROWN & CO., LIMITED. 

MOMENTS OF INERTIA PER INCH WIDTH. 

Plates at various distances apart. 


Distance 
b(‘twecii 
plates in 
inches. 


TiJICKNESS OF PJ.ATES IN INCHES. 


n I 11 



Distance 

liotweeii 

plates m . . 

inches. 


TillCKNK.SS OF PLA'l KS IN TN(U1ES. 


IS ! li IJ I 2 '• ?4 I 2i 2S ! 84 



'I’he above distances between plates coi-re'*pon(i to tho depths of the British 
Staudaid Sections of Joists end Channels. 


NET MAXIMUM 

1 

MOMENT OF INERTIA OF 
Rivet Holb in each Fi.angk. 

STEEL JOISTS. 


Sizo of Joist, - • - - 1 


20x7i 1 18x7 1 

1 Iti X ti 

16x0 { 

1 16X6 

14xGa 

14x66 

Net Moment ot inertia, -1 

2[m 1 

1605 1 1026 

1 048*2 

I .660-0 

1 S74-3 

1 472-9 

1 391*7 


Size of Joist, 

- j 12x«;a 1 

12x6f; 

1 1:’ 

1 lO >G j 

10x5 1 

8x6 

Net Moment of Inertia, 

- 1 331-9 

279*2 

1 191*1 

1 180 5 1 

j 126*9 

1 97-05 



NET MAXIMUM MOMENT OF INERTIA OF STEEL CHANNELS. 
1 Rivet Hole in each Fi.ange. 


Size of Channel,- 

15x4 

1-JX3J 

10X3^ 

9x3i 

8X3^ 

7x3i 

Net Moment of Inertia, 

324*2 

169*0 1 

07*20 

72*12 

61*86 

86*08 


825 
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f— MOMENTS OF INERTIA OF RECTANGLES. 













Depth 


WIDTH OF RECrrANGLE 

IN INCHES = 

B. 


Depth 

in 










in 

inches. 



• 







inches. 

D. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

D. 

s 

*004 

•009 

•013 

•018 

•022 

•026 

•031 

■036 

•040 


h 

•010 

•021 

•031 

•042 

•062 

•062 

•073 

•083 

•094 


1 

•020 

•041 

•061 

•081 

•102 

•122 

•142 

•163 

•183 

1 

1 

•036 

•070 

•106 

•141 

•176 

•211 

•246 

•281 

•810 

1 

1 

•066 

•112 

•167 

•223 

•279 

•335 

■391 

•447 

•602 

i 

1 

•083 

•167 

•260 

•333 

•417 

'600 

•683 

•667 

•760 

1 

H 

•119 

•237 

•856 

•475 

•503 

•712 

•831 

•949 

1-0G8 

H 

11 

•163 

•820 

•488 

■651 

•814 

-07r; 

1-130 

1-302 

1-465 

ll 

If 

•217 

*433 

•650 

•867 

1*083 

1-300 

1-617 

1-733 

1-050 

li 


•281 

•662 

•844 

1125 

1-406 

1-687 

1-960 

2-260 

2-631 


It 

368 

•716 

1-073 

1-430 

1-7S8 

2-145 

2-5o:{ 

2-361 

3-218 

If 

■44V 

•893 

1-340 

1-786 

2*233 

2-6''* 

31 'C 

3 573 

4-OiO 


If 

‘649 

1-090 

1-648 

2-197 

2-747 

3-2:;6 

3 -845 

4 '395 

4-944 

ll 

2 

•667 

1-838 

2-000 

2 667 

3 333 

4-000 

4-667 

5-333 

6-000 

2 


*800 

1-699 

2-3’)'.J 

3199 

3-998 

4-798 

6-508 

G J07 

7-197 

24 

2{ 

•940 

1-89S 

2-818 

3-707 

4*716 

5 09.') 

6-615 

7-504 

8-543 

21 

2m 

1*116 

2-233 

3-319 

4-405 

6-582 

6-608 

7-814 

8-931 

10*017 

‘4 

2l 

1-802 

2-604 

8-900 

6-208 

6-610 

7-812 

9-116 

10-41? 

n-719 

4 

D^th 


WIDTH OF RECTANOLK 

IN INCHES 

= B. 


Depth 

ill 

inchw. 










inches. 

D. 

10 

12 

14 

15 


18 

20 

Is 

24 

D. 

1 

•044 

1)53 

•002 

•OOG 

•070 

•079 

-088 

007 

•105 

1 f 

1 

•104 

•126 

•146 

•166 

*167 

•187 

•208 

•229 

•260 

1 * 

1 

•203 

•244 

•286 

•806 

•826 

•366 

•407 

•447 

•488 

I 

I 

•862 

•422 

•492 

*627 

•602 


•703 

•774 

■844 

i 

} 

•668 

•C70 

•782 

•837 

•893 

1-005 

1-117 

1-228 

1-840 

5 

1 

•833 

1;000 

1-1 07 

l-2;.0 

1-333 

1-600 

1-067 

1 833 

2-000 

1 

1* 

1-187 

1-424 

1-6G1 

1-780 

1-898 

2-136 

2-373 

2-Cll 

2-848 

14 

ll 

1-627 

1-963 

2 278 

2*441 

2-604 

2-929 

3-255 

3-580 

3-906 

l| 

If 

2-167 

2-000 

8-033 

3 250 

3-4(K» 

8-900 

4 3,i3 

4-767 

&-109 

l| 


2-812 

8-376 

8-937 

4-219 

4-60U 

6-062 

5*025 

6-187 

6-750 

li 


8-676 

4 -2?! 

6-006 

6’364 

6-721 

6-436 

7-152 

7-367 

8-682 



4-466 

6-369 

^-262 

6-699 

7-146 

8-tt38 

S-032 

9-S25 

10-719 


li 

6-493 

6-592 

7-G91 

8-240 

8-789 

9-888 

10-1)86 

12-086 

13-184 

4 

2 

2 

6-667 

8-000 

9-333 

10-000 

10-667 

12-000 

13-333 

14 667 

16-000 

2| 

7-997 

0*696 

11-195 

11-995 

12-794 

14-394 

15 903 

17-593 

19-191 

2X 

21 

9-498 

11-891 

13-289 

J4-239 

16-187 

17-086 

L8-984 

20-888 

22-781 

2| ' 

21 

11*168 

18-896 

16-029 

16-746 

17-862 

20-094 

22-327 

24-559 

26-798 

4 


18-021 

16-625 

18-229 

19*631 

20-838 

23-437 

20 042 

2S-G46 

81-260 

si 
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STEEL BRIDGE RAILS. 


Scale — | Full Size. 



70 Lbh. PEii Yakd. 


Scale — J Full Size, 






REDPATH, BROWN & CO., LIMITED. 


MATHEMATICAL 

TABLES. 


BRITISH AND METRIC 


WEIGHTS AND MEASURES, 


CONVERSION FACTORS AND 


EQUIVALENTS. 



KEDPATH, BROWN & CO., LIMITED 


TRIGONOMETRICAL EXPRESSIONS. 

Functions of t 

Area of Circle to radius 

Circumf. ti n n diameter 1 / 

Area n n n II 1 = 

Volume II sphere it it 1 = 

II II II II radius 1 = ^ 

r = 3-1415926 7 »'=1 ‘772454 

= 0-7S5398 V »■ = 1 ‘464590 

TT- r. 9-809004 I = 0-523699 

= 31-00;27C = 4-188790 

u 

The fomplement of an an<]:lc 0 = 90“ - B. 

The supplement of an angle 0 = 180“ - 0, 

TRIGONOMETRICAL 

) 

sill 0 = Vl - cos*d 

sin ^ = 1 T- cosee $ 
sin 9 = eos 6 -j- cot 6 
sin 6 = tan 0 -r sec 0 
cos ^ = Vl - sin^ 0 
008 0 = 1 sec 0 
cos 9 = sin 0 X cot 0 
008 0 = sin 0 -r tan 0 
sec (? = 1 -f cos 0 
seo 0 = tan ^ -i- sin 0 


EQUIVALENTS. 

cosec 0 — 1 *f sin 6^ 

tan 0 = 1 ” cot 0 

tan 0 = bill & -f COB 0 

cot 0 = 1 -r tan 0 

cot 0 = cos ^ -r sin ^ 

versin 0 = 1 - cos 0 

coversin 9=1- sin 0 
* 

1 = tan 0 X cot 0 

1 = sin® 0 + cos® 0 

sec® 0 = 1 + tan® 0 



Cijsl 
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4 

5 

6 

0170 

0212 

0263 

or.C9 

0007 

I 0645 

0934 

0909 

10(»4 

1271 

1303 

1336 

1584 

1014 

1644 

1876 

1903 

1931 

2148 

2176 

2201 

2405 

2430 

2466 

2648 

2072 

2695 

2878 

2900 

2923 

3006 

3118 

3130 

3304 

3324 

3345 

3502 

3622 

3541 

3692 

3711 

3729 

3874 

3892 

3909 

4048 

4065 

4062 

4216 

4232 

4249 

4378 

4393 

4409 

4533 

4648 

4604 

4683 

4008 

4713 

4820 

4843 

4867 

4m 

4983 

4997 

6105 

6119 

5132 

6237 

6250 

5263 

6366 

6878 

5391 

5400 

6502 

5514 

5011 

6023 

6035 

5720 

6740 

6762 

5813 

5855 

6800 

6956 

5906 

6977 

6064 

6076 

6066 

6170 

6180 

6191 

6274 

6284 

0294 

6376 

6386 

6395 

6474 

6484 

6493 

6571 

6680 

6590 

6(i65 

6676 

6684 

6758 

6767 

6776 

6848 

6857 

6866 

6937 

6946 

6956 

7024 

7038 

7042 

7110 

7118 

7126 

7193 

7202 

7210 

7276 

7284 

7292 

7866 

^ 7864 

7372 


Mean Differences. 


6403 

6416 

5428 

5527 

5530 

6561 

5647 

5658 

6670 

6768 

5775 

6786 

6877 

6388 

5890 

6988 

6099 

6010 

6096 

0107 

6117 

6201 

6212 

6222 

6304 

6314 

6325 

6405 

6416 

6426 

6603 

C513 j 

6522 

6699 

G609 

6618 

6093 

6702 

6712 

6785 

6794 

68Q3 

6876 

6884 

6S93 

6964 

6972 I 

6081 

7050 

7059 

7067 

7135 

7143 

7162 

7218 

7226 

7235 


4 

8 

12 

17 21 26 

29 33 87 

4 

8 

11 

16 

19 23 

26 SO 34 

3 

7 

10 

14 

17 21 

24 23 31 

3 

6 

10 

13 

16 

19 

23 26 29 

S 

6 

9 

12 16 18 

21 £4 27 

8 

6^ 

8 

11 

14 17 

20 22 25 

3 

6 

8 

11 

13 

16 

18 21 24 

2 

5 

7 

10 12 

15 

17 20 22 

2 

5 

7 

9 12 14 

16 19 21 

2 

4 

7 

9 11 13 

16 18 20 

2 

4 

6 

8 11 13 

16 17 19 

2 

4 

6 

8 10 12 

14 16 18 

2 

4 

6 

8 

10 12 

14 16 17 

2 

4 

6 

7 

9 11 

13 16 17 

2 

4 

6 

7 

0 11 

12 U 16 


3 

6 

7 

9 10 

12 14 15 

2 

3 


7 

8 10 

11 13 16 

2 

3 

6 

6 

8 

0 

11 18 14 

2 

3 


6 

8 

9 

11 12 14 

1 

8 

4 

6 

7 

9 

10 12 13 

1 

3 

4 

6 

7 

9 

10 11 13 

1 

3 

4 

6 

7 

8 

10 11 12 

1 

3 

4| 

6 

7 

8 

9 11 12 

1 

8 

4 

6 

6 

8 

9 10 12 

1 

3 

4 

6 

6 

8 

9 10 11 

1 

2 

4 

5 

6 

7 

9 10 11 

1 

2 

4 

5 

6 

7 

8 10 11 

1 

2 

8 

6 

6 

7 

8 9 10 

1 


3 

5 

6 

7 

S 9 10 

1 

2 


4 

5 

7 

8 9 10 

1 

2 

3 

4 

6 

6 

8 9 10 

1 

2 


4 

5 

6 

7 8 9 

1 

2 

3 

4 

5 

6 

7 8 9 

1 

2 

S 

4 

6 

6 

7 8 9 

1 

2 

3 

4 

5 

6 

7 8 9 

1 

2 

3 

4 

6 

0 

7 8 0 

1 

2 

3 

4 

6 

0 

7 7 8 

1 

2 

B 

4 

6 

6 

6 7 8 

1 

2 

3 

4 

4 

6 

6 7 8 

1 

2 

3 

4 

4 

6 

6 7 8 

1 

2 

S 

3 

4 

5 

6 7 8 

1 

2 

3 

3 

4 

6 

6 7 8 

1 

2 

2 

8 

4 

6 

6 7 7 

1 

2 

2 

8 

4 

6 

6 6 7 

1 

2 

2 

8 

4 

6 

6 6 7 
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REDPATH, BROWN A CO., LIMITED. 


LOGARITHMS. 


Mean Differences. 


128 456 789 


7419 7427 
7497 7f>0.'i 
7574 7682 

7649 7657 
7723 7731 

7796 7S03 
78C8 7875 

7938 7945 
8007 8014 

8075 8032 


7435 7443 7451 

7513 7.020 7528 

7580 7597 7W)4 

7«)4 7672 7679 

7738 7745 7752 

7810 7818 7825 
7882 7889 78% 

7952 7959 70 (>(J 

8021 8028 803.0 

8089 SODO 8102 


7459 7406 7474 1 2 

7f>36 7543 7551 1 2 

7012 7019 7027 1 2 

7086 70')4 j 7701 1 1 

7700 7707 7774 1 1 

7832 7839 7846 1 1 

7003 7910 7917 1 1 

7973 7980 79S7 1 1 

8041 S04S 80r.5 I 1 

8109 8116 ! 8122 1 1 


4 5 6 6 7 

1 5 5 (J 7 

I 5 5 G 7 

4 4 5 0 7 

4 4 5 6 7 

4 4 5 6 6 

4 4 5 6 C 



8142 8149 
8209 8215 
6274 8280 
8338 8344 
8401 8407 

8403 8470 
8525 8531 
8585 8591 
8645 8651 
8704 8710 

8702 8708 
8820 8825 
8876 8882 
8932 8938 
8987 8993 

9042 9047 
9096 9101 
9149 0154 
9201 9206 
9253 9258 


SI 56 8162 8169 

8222 8228 8236 

8287 8293 8299 

8361 8357 8363 

8114 8120 8426 

8476 8482 8488 

8537 8543 8549 

8597 8603 8609 

8657 8663 8669 

8716 8722 8721 

8774 8779 87^-5 

8331 8837 HS42 

8887 8893 8899 

8943 8940 8951 

8098 9004 9009 

9053 0058 iMlO.-J 

9106 9112 9:i7 

9159 0166 9170 

9212 9217 9:22 

9263 9269 9274 


0299 9304 
0350 9355 
0400 0405 
9460 9455 
9499 9504 

0547 9562 
9595 06QD 
9643 0647 
9680 9604 
9736 9741 

9782 0786 
0827 0882 
9872 9877 
9917 9921 
0061 0066 


8176 8182 ; 8189 J 1 2 

8241 821;^ ! 8254 1 1 *' 

83<K! 8312 I 8319 1 J 2 

8370 8.371. j 8;^2 1 1 2 

8432 8420 j 8145 1 1 2 

B194 8.-.00 8:.0(; 1 1 2 

8.»5;> 8561 8567 I 1 2 

8615 8* .2 1 8627 I 1 2 

8676 ttisi mm I 1 ? 

8733 8739 8745 1 1 2 

8791 8797 ! 8802 1 I 

8848 «.''54 I 8859 1 I ? 

S<)04 8910 I 8916 1 1 2 

8960 8965 ' 8971 1 1 2 

9015 9u20 , 0u25 1 J 2 

'♦iMiO 9074 I 9079 I I 

9122 9128 i 9133 1 I -• 

9175 9180 ; ^'186 1 I 2 

9?27 9238 i I ? \ 

9279 9284 9289 1 1 2' 

I 

9330 9.335 9310 1 1 2 I 

9.380 9:i8.. 939‘i i 1 2 j 

9430 04;r> 9440 011 

0179 94 S 4 j 94b0 y I 1 j 

9528 9533 ' 95. 0 11; 

I i 


3 4 5 5 6 

2. 4 5 5 6 

3 4 5 5 6 

3 4 4 5 (» 

3 4 4 5 6 

3 4 4 5 6 

3 4 ' 4 5 6 

3 1 ! 4 6 5 

.3 1 I 4 5 6 

3 4 14 5 5 


I 9370 9375 9.380 j 'J39‘i i 1 2 12 3 3 4 4 5 

9115 9420 9425 9430 94 ! 9440 0 1 1 2 2 3 3 4 4 

946.5 yi6‘> I 9474 9179 94 S 4 j 94b0 y J 1 j 2 2 3 3 4 4 
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Mean Differences. 
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REBPATH, BROWN & CO., LIMITED. 
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REDPATH, BROWN & CO., LIMITED. 


NATURAL TANGENTS. 
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NATURAL TANGENTS. 
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41 

81 
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Owing to the rapiil- 
ity with which the, 
tangent changes, 
mean differences 
cease to be usefuL 
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BEDPATH, BROWN A 00., LIMITED. 


NATURAL COSECANTS. 

Hr.lf.— Snbtiact Mean Differences. 



Mean Differences. 


Owing to the rapidity 
with which cosecant 
jBhasl^es, mean differ- 
ences are of no nse. 
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REDPATH, BROWN A CO., LIMITED. 


NATURAL COSECANTS. 

J^.£.~SabtTact Mean Differences. 


Mean Differencea 




























REDPATH, BROWN 00., LIMITED. 


NATURAL SECANTS. 
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REDPATH, BROWN A CO., LIMITED. 





12 ' 18 ' 24 ' 30 ' 36 ' 


4167 4102 4217 4242 4267 4203 

4422 4448 4474 4601 4627 4554 

4600 4718 4746 4774 4802 48:^0 

4074 6003 5032 6062 5092 6121 ' 

5273 6301 6335 6366 5308 6420 

5590 6622 6655 6688 5721 6755 

6025 5950 5094 0(120 0004 OOOO 

6279 6316 6353 03!>0 6427 6461 

6655 6694 6733 6772 0812 6852 

7054 7095 7137 7179 7221 7203 


7622 1 75661 
7976 8023 

8400 8510 
8977 9031 
0530 0687 

0122 01 S3 

0767 0824 
1441 1613 

2179 2256 
2976 3060 

3841 3031 

4780 4879 
5805 6013 

6927 7046 
8161 8291 

0521 9605 

1030 1190 

2712 2891 
4608 4709 

9727 6955 

9147 9408 
1923 £223 

6137 5486 

8901 9313 
3367 8860 

8751 9861 
6866 6111 
3684 4636 
4457 5711 
8956 OCSS 

11-96 12-20 
16-09 16-60 
20-47 21-23 
81-84 88-71 
71-62 61-86 


7610 7655 

8070 8118 
S5(U 8612 
9084 9139 

9645 9703 

0245 0308 

0890 0957 
1584 1657 

2333 2412 

3144 3228 

4022 4114 

4978 6078 

6022 6131 

7165 7286 

8422 8656 

9811 9967 

1352 1515 

3072 8255 

6003 5209 

7186 7420 

9672 9939 

2627 2837 

6841 6202 

9732 Om 
4362 4874 

9963 0589 
6874 7655 

6611 6613 
7004 8837 
3477 4854 

12-47 12-76 
16-93 16-38 
22-04 22-93 
86-81 88-20 
95-49 114-6 


Mean Differences. 
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30 

79 
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46 

90 
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62 

104 
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61 
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72 
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216 
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86 

173 

259 

345 

432 


Owing to the rapidity 
with which the secant 
changes, mean differ- 
ences cease to be nse- 
fuL 
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REDPATH, BROWN & CO., LIMITED 


NATURAL COTANGENTS 

Subtract Mean Differences. 



24 ' 

30 ' 

36 ' 

14 a -2 

114*6 

95*40 

40*92 

38*19 

35*80 

23*8(5 

22*90 

22*02 

16*83 

16-.35 

15*89 

13*00 

12*71 

12*43 

10*58 

10*30 

10*20 

915S 

7769 

6457 

6996 

6958 

4.047 

77SSO 

6912 

€122 

0405 

9758 

9 m 

4486 

3055 

3435 

959U 

9252 

8716 

5483 

6107 

4737 

1976 

1653 

1335 

89U7 

8667 

8391 

6306 

60.59 

5816 

8977 

8759 

3.544 

1910 1 

1716 

1624 

0061 ! 

98871 

9714 

8397 

8239 

8083 

6889 

0740 

660:) 

5517 

5386 

52.57 

4262 

4142 

4023 

3109 

299 S 

2889 

2045 

1043 

1842 

KXW 

0965 

0872 

0146 

0057 

9970 

9292 

0210 

9128 

8405 

8418 

8341 

7747 
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7 C 03 

7046 
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6909 

6383 

6319 
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1 6637 

5166 
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6051 

4605 

4550 

4496 

4071 

4019 

3968 

3564 

8514 

346.'. 
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2924 
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Mean Differences. 


Owing to the rapidity 
with which cotangent 
changes, mean differ- 
ences are of no use. 
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REDPATH, BROWN & CO., LIMITED. 


NATURAL COTANGENTS 

JBT.A.— Subtract Mean Differencea 
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Mean Differences. 
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BEDPATH, BROWN & CO., LIMITED. 


1-000 1*020 
1-210 1*232 
1-440 1*464 
1*690 1*716 
1-960 1*988 

2*260 ii*280 
2*660 2*692 
2*890 2*924 
3*240 3*276 
3-610 3*648 

4*000 4*040 
4*410 4*462 
4*840 4*884 
6*290 5*336 
6*760 6*808 

6-260 6*300 
6-760 6*812 
7*290 7*344 
7*840 7*896 


lO-lO 1*061 
1*264 1*277 
1*488 1*613 
1*742 1*769 
2*016 2^46 

2*310 2*341 
2*624 2*667 
2*958 2*993 
8*312 3*349 
3*686 3*726 

4*080 4*121 
4*494 4*537 
4*928 4*973 
6*382 6*4*29 


4*102 4*203 4*244 
4*580 4*623 4'06(: 
6*018 5 063 6*108 
6*476 6*623 6*570 
6*954 6*003 6*052 

6*452 6*503 6*554 
6*970 7*023 7*076 
7*608 7*663 7*618 
8*066 8*123 8*180 
8*e}44 8*703 8*762 


9*000 9*060 0*120 9*181 9*242 9*303 9*364 

9*010 0*672 9*734 9*797 9*860 9*923 9*986 

10*24 10*30 10*37 10*43 10*60 10*66 10*63 

10*89 lO-W) 11*02 11*09 11*16 11*22 11*29 

11*60 11*63 11*70 11*70 11*83 11*90 11*97 


6*360 6*401 
6*864 6*917 
7*398 7*453 
7*062 8*009 


Mean Dijfferences. 


128 466 789 


2 4 6 8 10 13 15 17 19 

2 6 7 9 11 14 16 18 21 

2 6 7 10 12 16 17 20 22 

3 6 8 11 13 16 19 22 24 

3 6 9 12 14 17 20 23 26 

5 6 9 32 15 10 22 25 28 

3 7 10 13 10 20 23 26 30 

3 7 10 14 17 21 24 28 31 

4 7 II 16 18 22 26 30 33 

4 8 12 16 19 23 27 31 35 

4 8 12 16 20 25 29 33 37 

4 0 13 1 7 21 26 30 34 39 

4 9 13 18 22 27 31 36 40 

6 9 14 19 23 28 33 38 42 

6 lU 15 20 24 29 34 39 44 

6 10 16 20 25 31 36 41 46 
6 11 16 21 26 32 37 42 48 
6 11 16 22 27 33 38 44 49 
6 n 17 23 28 34 40 46 61 
G 12 18 24 29 36 41 47 63 

6 12 18 24 30 37 43 49 65 
6 13 19 *25 31 38 44 60 57 
1 12 334 666 

1 12 334 666 

1 12 3 3 4 550 

1 12 334 666 


12*26 12*32 12*39 12*46 12*63 12*60 

12*96 13*03 13*10 13*18 13*26 13*32 

13*69 13*76 13*84 13*91 13*99 14*06 

14*44 14*62 14*69 14*67 14*76 14*82 

16*21 15*29 16*37 16*44 15*62 16*60 


1 12 344 666 

1 1 2 3 44 6C7 

1 22 3 45667 

1 22346667 


16*00 16*08 16*16 16*24 16*32 16*40 

16*81 16*89 16*97 17*06 17*14 17*22 

17*64 17*72 17*81 17*89 17*98 18*06 

18*49 18*68 18*66 1876 18*84 18*02 
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BEDPATH, BROWN & CO., LIMITED. 


Mean Differences. 
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64*68 

1 

2 

3 

4 

6 

6 

6 

7 

8 

80 

64*77 

64*86 

54*05 

66*05 

65*14 

65*23 

55*32 

66*41 

55*60 

65*69 

1 

2 

3 

4 

4 

6 

6 

7 

8 

81 

66*68 

56*77 

66*86 

55*06 

66*04 

66*12 

56*21 

56*30 

5(>'30 

56*48 

1 

2 

3 

3 

4 

6 

6 

7 

8 

82 

66*67 

66*66 

66*76 

56*83 

56*92 

67*01 

67*10 

57*18 

67*27 

57*36 

1 

2 

3 

3 

4 

6 

6 

7 

8 

88 

67*46 

67*63 

67*62 

6771 

57*79 

57*88 

67*97 

58-05 

68*14 

68*22 

1 

2 

3 

3 

4 

5 

6 

7 

a 

84 

58*31 

68*40 

68*48 

68*67 

58*06 

58*74 

68*82 

53-91 

68*99 

50*08 

1 

2 

3 

3 

4 

5 

0 

7 

8 

85 

69*16 

69*25 

69*83 

59*41 

59*60 

59*68 

59-07 

5975 

59*83 

59*92 

1 

2 

2 

3 

4 

6 

6 

7 

8 

86 

60*00 

60*08 

60*17 

60*26 

60*33 

60*42 

60-60 

60*68 

00*66 

6075 

1 

2 

2 

3 

4 

5 

6 

7 

7 

87 

60*83 

60*01 

60*99 

61*07 

61*16 

161*24 

61*32 

61-40 

01*48 

61*66 

1 

2 

2 

3 

4 

6 

6 

7 

7 

88 

61*64 

6173 

01*81 

01*89 

61*97 

62*06 

62*13 

62*21 

62-29 

62*37 

1 

2 

2 

3 

4 

6 

6 

6 

7 

88 

62*46 

62*63 

62*61 

62*69 

6277 

62*85 

62*03 

63*01 

63*09 

63*17 

1 

2 

2 

3 

4 

6 

6 

6 

7 

40 

63*26 

63*32 

63*40 

63*48 

63*66 

63*64 

6372 

63*80 

63*87 

63*05 

1 

2 

2 

3 

4 

5 

6 

6 

7 

41 

64*03 

64*11 

64*19 

64*27 

64*34 

64-42 

mm 

64*68 

64*66 

64*73 

1 

2 

2 

3 

4 

5 

5 

6 

7 

42 

64*81 

64*88 

64*96 

66*04 

66*12 

6619 

66*27 

65*35 

65*42 

65*50 

1 

2 

2 

3 

4 

6 

5 

6 

7 

48 

66*67 

66*66 

6673 

65*80 


66*95 1 

66*03 

66*11 

66*18 

66*20 

1 

2 

2 

3 

4 

6 

6 

6 

7 

44 

06*33 

66*41 

66*48 

60*66 


mm 

60*78 

66*86 

06*93 

67*01 

1 

2 

2 

3 

4 

6 

6 

6 

7 

45 

67*08 

67*16 

67*23 

67*31 


67*45 

67*63 

67*00 

67*68 

67*76 

1 

t 

2 

3 

4 

4 

6 

6 

7 

46 

67*82 

67*90 

67*97 

08*04 

68*12 

68*19 

68*26 

68*34 

68*41 

68*48 

1 

1 

2 

3 

4 

4 

6 

6 

7 

47 

68*66 

68*63 

6870 

68*77 

68*85 

68-02 

68*99 

69*07 

69*14 

09*21 

1 

1 

2 

8 

4 

4 

6 

6 

7 

48 

60*28 

69*35 

69*43 

69*50 

69*67 

60-64 

0971 

69*79 

69*86 

69*93 

1 

1 

2 

8 

4 

4 

6 

6 

6 

48 

70*00 

70*07 

70*14 

70*21 

70*29 



70*60 

70*67 

70*64 

1 

1 

2 

8 

4 

4 

6 

6 

6 

60 

70*71 

70*78 

70*86 

70*92 



71*13 

71*20 

71*27 

71*84 

1 

1 

2 

3 

4 

4 

5 

6 

6 

51 

71*41 

71*48 

71*66 

71*62 

71*69 


71*83 

71*90 

71*97 

72*04 

1 

1 

2 

3 

4 

4 

6 

6 

0 

52 

72*11 

72*18 

72*26 

72*32 

72*39 

72*46 

72*63 

72*69 

72*66 

7273 

1 

1 

2 

3 

3 

4 

6 

0 

6 

68 

72*80 

72*87 

72*94 

73*01 

73*03 

73*14 

73*21 

78*28 

73*36 

73*42 

1 

1 

2 

3 

3 

4 

6 

5 

0 

64 

1 

78*48 

73*66 

73*62 

73*69 

73*76 

73*82 

73*89 

73*06 

74*03 

74*09 

1 

1 

2 

8 

8 


6 

6 

6 
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REDPATH, BROWN & CO., LIMITED. 


SQUARE ROOTS FROM 


TO 9999. 



Mean DilFerences. 


74*23 

74*30 

74*36 

74*90 

74*97 

76*03 

75*66 

76*63 

75-70 

76*22 

76*29 

76*35 

76*88 

76*94 

77*01 

77*52 

77*69 

77*65 

78*17 

78*23 

78*29 

78*80 

78*87 

78*93 

79*44 

79*60 

79-56 

80*06 

80*12 

80-19 

80-68 

80*76 

80-81 

81*30 

81*36 

81*42 

81*91 

81*98 

82*04 

82-62 

82*68 

82*64 

83*13 

83*19 

83*25 

83*73 

83*79 

83-85 

84*32 

84*38 

84-44 

84*01 

84*97 

85-03 

85*50 

85*66 

85*62 

86-08 

86*14 

86*20 

86*66 

86*72 

86*78 

87*24 

87*29 

87*35 

87*81 

87*86 

87*92 

88*37 

88-43 

8S-49 

88-94 

88*90 

89-05 

89*50 

89-50 

89-61 

90*06 

90*11 

90*17 

90*61 

90-66 

90-72 

91*10 

91*21 

91*27 

91*71 

01*76 

01*82 

92*26 

02*30 

92*36 

92*79 

02*84 

92*90 

93*33 

93*38 

93 43 

03*86 

1 93*91 

93*97 

04-39 

1 04*46 

04*50 

04*02 

104*97 

95*03 

05*45 

196*60 

95*65 

06*97 

06*02 

96*07 



74*43 74‘&0 
7fi*10 7617 
75*76 75*83 
70*42 76*49 


77*72 77*78 
78*36 78*42 
78*99 79*96 
79*62 79*69 


80*87 80*93 
81 *49 81 65 
82*10 82*16 
82*70 82*76 
83*31 83*37 

s;}*90 a3*96 
84*50 ai*56 
85*09 8frl6 
85*07 a5*73 
86*26 86*31 

86*83 86*89 
87*41 87*46 
87*98 88*03 
88*54 88*60 


89*67 89*72 
90*22 90*28 
90*77 90*83 
91*32 91*38 


92 41 92*47 
92*95 93*01 
93*49 93*54 
94*02 94*07 
04*55 94*60 

96*08 96*13 
96*60 95*66 
96*12 06*18 
96*64 96*70 
97*16 07*21 

97*67 97*72 
98-18 08*23 
08*69 98*74 
09*20 9i)*26 
99*70 99*76 


74*63 74*70 74*77 
75*30 75*37 75*43 
75*96 76*03 76*09 
76*62 76*68 70*75 
77*27 77*33 77 '40 

77*91 77*07 78*04 
78*55 78*61 78*68 
79*18 79*25 79 3] 
79*81 79*87 79-91 
80*44 80*60 80-5(“. 

SI *06 81*12 8T1S 
81*Cr 81*73 81*79 
82*28 82*34 82 40 
8*2*89 82 95 83 01 
83*49 83*66 33*61 

84*08 84*14 81*20 
81*68 84*73 84-79 
S6-26 85 3*2 186-38 
85*85 85*91 85*97 
86*43 86*49 86*64 

87*01 87-06 37*12 
87*58 87*64 87*09 
88*15 88*20 88**26 
88*71 88*77 : 88*83 
89*27 89*33 89*39 

89*83 89*^9 89*94 
'.Kl-39 90*44 90*50 
90*94 90*99 91*05 
91*49 91*64 91*60 


92*63 92*68 
93*17 93*22 
03*70 93*75 
94*23 91*29 
94*76 94*82 

05*29 05*34 
06*81 06*86 
06*33 96*38 
96*85 06*90 
07*37 97*42 

97*88 07*93 
08*89 08*44 
08-89 {•S'04 
09*40 09-45 
90*00 99*06 


1 1 2 


112 
1 1 2 


4 

5 

6 

7 

8 

9 

3 

3 

4 

5 

5 

6 

3 

3 

4 

5 

5 

G 

3 

3 

4 

5 

5 

6 

3 

3 

4 

5 

6 

6 

3 

•" 

4 

4 

5 

6 

3 

3 

4 

4 

5 

6 

3 

3 

4 

4 

5 

C 

3 

3 

4 

4 

6 

6 

3 

3 

4 

4 

5 

6 

2 

3 

4 

4 

6 

6 

2 

3 

4 

4 

5 

6 

2 

3 

1 

4 

5 

6 

2 

3 

4 

4 

6 

6 

2 

3 

4 

4 

6 

5 

2 

3 

4 

4 

5 

5 

2 

8 

4 

4 

5 

6 

2 

3 

4 

4 

5 

6 

2 

3 

3 

4 

5 

5 

2 

3 

3 

4 

5 

5 

2 

3 

3 

4 

5 

6 

2 

3 

3 

4 

5 

6 

2 

3 

3 

1 4 

5 

5 

2 

3 

3 

i * 

4 

5 

2 

3 

3 

> 4 

4 

5 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

5 

V 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

i 

5 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

6 

2 

3 

3 

4 

4 

6 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

6 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

5 


3 

3 

4 

4 

5 

' 2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

6 

2 

3 

3 

4 

4 

5 

2 

3 

3 

4 

4 

6 

2 

3 

8 

4 

4 

5 

2 

2 

3 

3 

4 

4 

2 

2 

3 

3 

4 

4 













REDPATH, BROWN & CO., LIMITED. 


i 

BUBES OF NUMBERS FROM 

1 TO 

249. 

No. 

Cube. 

No. 

Cube. 

No. 

Cube. No. 

• 

Cube. 

No. Cube. 



50 

125000 

j 

100 i 

1000000 150 

3376000 

200 8000000 

1 

1 

51 

182051 1 

101 i 

1030301 151 

3442961 

201 8120601 

2 

8 

52 

1 40(508 

102 

1001208 152 

3511808 

202 8242408 

8 

27 

53 

148877 

103 

1092727 153 

3581677 

203 8866427 

4 

(34 

54 

167464 

104 

1124864 154 

3652264 

204 8489664 

6 

125 

55 

166376 

105 

1157625 155 

3723876 

205 8616126 

6 

210 

56 

175616 

106 

1191016 156 

3796416 

206 8741816 

7 

343 

67 

185193 

107* 

1225043 157 

3809898 

207 8869743 

8 

612 

58 

196112 

108 

12.59712 158 

8944312 

208 8998912 

9 

729 

59 

205379 

109 

1205029 159 

4010G70 

209 9120829 

10 

1000 

60 

216000 

110 

1331000 160 

4096000 

210 0261000 

11 

1331 

61 

226981 

111 

i:i676.31 161 

4173281 

211 0393031 

12 

1728 

62 

238328 

112 

1404928 162 

4251528 

212 9528128 

18 

2197 

63 

260047 

113 

1442897 163 

4330747 

218 0663597 

14 

2744 

64 

262144 

114 

14S1544 164 

4410944 

214 9800844 

15 

3375 

65 

274625 

115 

1520876 165 

4402125 

215 9988376 

16 

4090 

66 

287490 

116 

156089G 166 

4574296 

216 10077696 

17 

4913 

67 

800763 

117 

1601613 167 

4667463 

217 10218313 

18 

6832 

68 

314432 

118 

1643032 168 

4741632 

218 10360232 

19 

0859 

69 

328509 

119 

1685159 169 

4826809 

219 10603469 

20 

8000 

70 

343000 

120 

1728000 170 

4013000 

220 10048000 

21 

0261 

71 

857911 

121 

1771561 171 

6000211 

221 10703861 

22 

10648 

72 

873248 

122 

1S15848 172 

5088448 

222 10941048 

28 

12167 

73 

389017 

123 

1860867 178 

6177717 

223 11080567 

24 

13824 

74 

405224 

124 

1906024 174 

6208024 

224 11289424 

25 

16625 

75 

421875 

125 

1953126 175 

6S59375 

225 U800626 

26 

17670 

76 

438976 

126 

2000376 176 

6451776 

226 11648176 

27 

19683 

77 

456533 

127 

2048383 177 

5546283 

227 U697083 

28 

21952 

78 

474552 

128 

2097152 178 

5639752 

228 11862352 

29 

24389 

79 

493039 

129 

2146689 179 

5735330 

229 12008089 

80 

27000 

80 

; 612000 

130 

2197000 180 

6832000 

280 12167000 

81 

29791 

81 

631441 

181 

2248091 181 

6929741 

281 12326801 

82 

82768 

82 

! 551368 

132 

2299908 182 

6028508 

282 12487168 

88 

35937 

88 

671787 

133 

2352637 188 

C128487 

283 12640837 

84 

89304 

84 

592704 

134 

2406104 184 

6229504 

284 12812004 

85 

42876 

85 

614126 

135 

2460376 185 

6331626 

285 12977876 

86 

46656 

86 

636056 

136 

2515456 186 

6434856 

286 18144266 

87 

1 50653 

87 

658503 

187 

2671363 187 

6639203 

287 18812068 

88 

64872 

88 

681472 

138 

2628072 188 

6644672 

288 18481272 

89 

69319 

89 

1 704969 

1 

139 

2685619 180 

6761209 

289 18061010 

40 

64000 

90 

720000 

140 

2744000 190 

6850000 

240 18824000 

41 

68921 

91 

763571 

141 

2803221 191 

6967871 

241 18807521 

42 

74088 

02 

778688 

142 

2803288 192 

7077888 

242 14172488 

48 

79607 

93 

804367 

143 

2924207 103 

7188057 

248 14348907 

44 

86184 

94 

830584 

144 

2085984 194 

7801884 

244 14526784 

45 

91126 

05 

857375 

145 

8048626 106 

7414875 

245 14706125 

46 

97836 

06 

884736 

146 

81121S8 106 

7620636 

246 14886066 

47 

103823 

07 

012673 

147 

8176628 197 

7646878 

247 16060228 

48 

110692 

98 

941102 

148 

8241702 106 

7762802 

248 16262998 

49 

117549 

89 

970209 

148 

8807949 109 

7880600 

240 16489240 


SS4 




BEDPATH, BBOWN & CO., LIMITED 


CUBES OP NUMBERS FROM 250 TO 499. 


No. 

Cube. 

No. 

Cube. 

• 

No. 

Cube. 

No. 

Cube. 

No. 

Cube. 

250 

16625000 

1 

800 

27000000 

850 

42876000 

400 

64000000 

450 

01125000 

251 

15813261 

801 

27270901 

851 

43243561 

401 

64181201 

451 

91733S61 

252 

16003008 

302 

27543608 

852 

43614208 

402 

64064 SOS 

452 

92846408 

263 

16194277 

808 

27818127 

858 

43986977 

408 

65lf>OS27 

453 

92959677 

254 

16387064 

804 

2S094464 

854 

44361864 

404 

66939264 

464 

93576604 

255 

16681375 

805 

28372625 

355 

4473SS76 

405 

66430125 

455 

94196375 

256 

1C777216 

806 

28652616 

856 

45118016 

406 

66923416 

456 

64818816 

257 

16074503 

807 

28934443 

857 

45499203 

407 

67419143 

457 

95443993 

258 

17173512 

808 

29218112 

858 

45882712 

408 

67917312 

458 

96<J71912 

259 

17373979 

800 

29503629 

859 

4C2GS279 

409 

68417929 

459 

06702570 

200 

17676000 

810 

29791000 

860 

46656000 

410 

68921000 

460 

97336000 

261 

17779581 

811 

30(»80231 

861 

47045881 

411 

60426531 

461 

97972181 

202 

17984728 

812 

30371328 

862 

47437928 

412 

C9934528 

462 

08611128 

268 

18191447 

818 

30664297 

363 

47832147 

418 

70444997 

463 

99262847 

264 

18399744 

814 

30959144 

864 

48228541 

414 

70957944 

464 

09397344 

265 

18C00625 

315 

31255875 

865 

48627125 

415 

71473375 

465 

100544625 

266 

18821096 

816 

31554496 

366 

49027896 

416 

71991296 

466 

101194696 

267 

10034163 

817 

31856013 

367 

49430863 

417 

72511713 

467 

101847563 

268 

10248832 

818 

32157432 

368 

49830032 

418 

73034632 

468 

1025032:12 

209 

19405109 

819 

32461759 

369 

50243409 

419 

73560059 

469 

103161700 

270 

19683000 

820 

82768000 

870 

60653000 

420 

74088000 

470 

103823C0O 

271 

10902511 

821 

33076161 

371 

61061811 

421 

74618461 

471 

104487111 

272 

20123648 

822 

83380248 

872 

61478W48 

422 

75151448 

472 

105154048 

278 

20346417 

823 

33698267 

873 

618U5117 

428 

76686967 

478 

105823817 

274 

20570824 

824 

34012224 

874 

52313624 

424 

76225024 

474 

106496424 

276 

20796876 

825 

84328125 

876 

62734376 

425 

76765025 

475 

107171876 

276 

21024576 

826 

34645976 

876 

63157376 

426 

77308776 

476 

107850176 

277 

21263033 

327 

349G57S3 

377 

53582633 

427 

77854483 

477 

108531338 

278 

21484952 

828 

35287552 

878 

54010162 

428 

78402762 

478 

109215362 

279 

21717039 

829 

35611289 

879 

54439939 

429 

78953589 

470 

106902239 

280 

21952000 

880 

35937000 

880 

54872000 

480 

79507000 

480 

110592000 

281 

22188041 

881 

36264691 

881 

55300341 

481 

80062991 

481 

111284641 

282 

22425768 

882 

36594368 

882 

55742968 

432 

R0621568 

482 

111980168 

288 

22666187 

883 

86926037 

883 

66181887 

433 

81182787 

483 

112678587 

284 

22906304 

884 

87259704 

884 

56623104 

434 

81746504 

434 

113379904 

286 

23140126 

885 

876055/5 

885 

670C6625 

435 

82812875 

485 

114084125 

286 

23393656 

886 

37933056 

386 

57512456 

480 

82881860 

486 

114791266 

287 

28680903 

88? 

38272753 

887 

67960603 

437 

83453453 

487 

115501303 

288 

28887872 

838 

38614472 

388 

58411072 

438 

84027672 

488 

116214272 

289 

24137669 

839 

38958219 

389 

68863869 

488 

84604519 

489 

116930160 

290 

24889000 

840 

30304000 

890 

69319000 

440 

85184000 

480 

117649000 

291 

24642171 

841 

89651821 

891 

69776471 

441 

85766121 

481 

118870771 

282 

24897088 

342 

40001688 

892 

60236288 

442 

86850888 

482 

119095488 

288 

26168757 

848 

40363007 

893 

60698457 

443 

80938307 

488 

119823167 

284 

26412184 


40/07584 

894 

61162984 

444 

87628384 

484 

120663784 

280 

26672876 


41063626 

885 

61629875 

445 

88121126 

485 

121287376 

280 

26934386 


41421786 

8B6 

62099136 

446 

88710530 

486 

122028936 

287 

26196078 


41781928 

887 

62670778 

447 

89814628 

487 

122768478 

288 

26468592 


42144192 

888 

63044792 

448 

89916892 

498 

128606908 

289 

26790899 

849 

42608540 

888 

68521199 1 

440 

00518849 

489 

184251409 






REDPATH, BROWN & 00., LIMITED. 


CUBES OF NUMBERS FROM 600 TO 749. 


No. Cube. 


125000000 

125761/iOl 

12C5(»6008 

127263527 

128024064 

128787026 

129564216 

13032:1843 

131096512 

131872229 

132651000 

13:1432831 

1:14217728 

135(K)5697 

136796744 

136500876 

137:188096 

138188413 

1:18991832 

139798359 

140608000 

141420761 

142236648 

143055667 

143877824 

144703126 

145531576 

146363183 

147197952 

148035889 

148877000 

149721291 

160568768 

151419437 

152273304 

153i;i0376 

163990666 

154864163 

155720872 

156590819 

157464000 

168340421 

169220088 

160103007 

160989184 

161878626 

162771336 

163667323 

104666592 

166469140 


166375000 

167284151 

168196608 

169112377 

170031464 

170953875 

17187W5J6 

172808693 

17:1741112 

174676879 

175616000 

176558481 

177504328 

178453547 

179406144 

18^)3(52125 

181321406 

182284263 

18;i2504:i2 

184220009 

185193000 

186169411 

187149248 

188132517 

189119224 

190109375 

191102976 

192irX)033 

193100552 

194104539 

195112000 

196122941 

197137368 

198155287 

199176704 

200201625 

201230056 

202262003 

203297472 

204336469 

205379000 

206425071 

207474688 

208527857 

209584584 

210644875 

211708736 

212776173 

213847192 

214021799 


216000(K)0 

2170SI801 

218167208 

219256227 

220348864 

22U46125 

222545016 

223648543 

2247.55712 

225860520 

226981000 

228099131 

229220’:)28 

230346397 

231476544 

232668375 

233744806 

234885113 

2360290;i2 

237176669 

233328000 

23948.3061 

240641848 

241804367 

242970624 

244140626 

245314376 

246491883 

247673152 

248858189 

250047000 

261239591 

252435968 

26363^H37 

254840104 

2.56047875 

2.572.59456 

258474S:)3 

259091072 

260917119 

262144000 

263374721 

264609288 

265847707 

267089984 

268336125 

269586136 

270840023 

272097792 

278869449 


274626000 

275894451 

277167808 

278445077 

279726264 

281011375 

282300416 

283693303 

284S90312 

286101179 

287496000 

288804781 

290117.528 

291434247 

292754944 

294079625 

295408296 

296740963 

298077632 

299418309 

800763000 

802111711 

303464448 

804821217 

806182024 

807546875 

808915776 

310288733 

311665762 

313046830 

S144S2000 

316821241 

317214568 

818611987 

320013504 

821419125 

322828866 

824242703 

826660672 

327082769 

328509000 

829939371 

881378888 

832812567 

334266384 

8.35702376 

3:47163536 

838608873 


848000000 
344472101 
84694 S408 
347428927 
348913664 
350402625 
35189.5810 
863:493243 
864894912 
866400S29 

357911000 

359425431 

360944128 

362467097 

363994344 

865626876 

307061696 

868601S13 

370146232 

371694069 

373248000 

374806361 

370367048 

3779:43067 

879503424 

881078126 

882667176 

884240583 

885828352 

887420489 

389017000 

390617891 

302223168 

393832837 

395446904 

397065376 

398688256 

400315663 

401947272 

403683419 

405224000 

406S69021 

408518488 

410172407 

411880784 

413493625 

416160936 

416832728 

418508092 

420189749 



REDPATH, BROWN A 00„ LIMITED 


CUBES 

OF 

NUMBERS FROM 

760 1 

fo « 

)99. 

No. 

Cube. 

No. 

1 Cube. 1 

No. 

Cube. 

No. 

Cube. 

No. 

Cube. 

750 

42137f)000 

800 

512n(iOO(J<J 

830 

1 

61li2'.000 

BOO 

729000000 

950 

857375000 

751 

423.'>B4761 

801 

513922401 

851 

616295051 

BOl 

731432701 

951 

860085351 

752 

425269008 

802 

615849rJ08 

852 

618470208 

902 

73:1870808 

952 

86280140S 

753 

42C967777 

803 

617781627 

853 

620650477 

903 

736314327 

953 

86.5523177 

754 

428001004 

804 

.■519718464 

854 

622S3.5S6.1 

904 

7.38763264 

954 

8682.50664 

755 

430308875 

805 

521660125 

855 

625026375 

905 

741217625 

955 

S709S3875 

756 

432081216 

806 

62:?G00616 

856 

627222016 

906 

743677416 

950 

873722816 

767 

433798003 

807 

6255:.794:i 

857 

629422793 

907 

746142643 

957 

876467403 

758 

435510512 

808 

627614112 

858 

631628712 

908 

748613312 

958 

879217912 

759 

437245470 

809 

629476129 

859 

63:1839779 

909 

751089429 

959 

881974079 

760 

438076000 

810 

531441000 

860 

636056000 

910 

763571000 

960 

8S 17.36000 

761 

440711081 

811 

53.S411731 

8Ci 

638277.381 

911 

756058031 

961 

88750:4081 

762 

442450728 

812 

6:i5:i8732S 

, 862 

640503928 

912 

758.550528 

962 

890277128 

763 

444194947 

813 

537:167797 

! 863 

642735647 

013 

761048497 

968 

89:1056347 

764 

445043744 

814 

5:{9353144 

I 864 

6449725-44 

914 

76:1551944 

964 

895841344 

765 

447097125 

815 

541343375 

1 865 

647214025 

915 j 

766060876 

965 

89863 2 I 25 

766 

44945509G 

816 

543:138496 

1 m 

649461890 

916 I 

768575296 : 

966 1 

901428696 

767 

451217603 

817 

54f):WS513 

867 

651714363 

917 

771095213 

967 1 

9042310C3 

768 

452984832 

818 

547343432 

868 

65:ii»72032 

018 

77362(X;32 

968 ! 

9070392.32 

769 

454756000 

819 

649353259 

869 

656234909 

919 

77C151559 

9G9 

909853209 

770 

466.533000 

820 

651368000 

870 

6.-8503000 

920 

778688000 

970 

912673000 

771 

458314011 

821 

t 55.3.187(301 

871 1 

1 6607763U 

921 

7812299G1 

971 

91549SG11 

772 

460099048 

822 

55.‘)412248 

872 

66:1054848 

922 

7^3777448 

972 

918:i3f»048 

773 

461889017 

823 

657441767 

878 

66.53:18617 

923 

786;i:i0467 

973 

921167317 

774 

463034824 

824 

6.59476224 

874 

667627624 

924 

788889024 

974 

924010424 

776 

465484375 

825 

66151.5626 

875 

669921S75 

925 

791 1.5:U25 

975 

926859376 

776 

467288570 

826 

1 66:1659976 

876 

672221:176 

926 

794022776 

976 

029714176 

777 

4690974:13 

827 

50.5(K«)283 

877 

i 674.V26133 

927 

796.597983 

977 

932674833 

778 

470910952 

828 

.5(>7f56,>.552 

878 

6768,30152 

928 

799178752 

978 

9354413.52 

779 

472729139 

829 

.569722780 

879 

6791514:19 

929 

801765089 

979 

9:18313739 

780 

474552000 

830 

6717870(K) 

880 

681472000 

930 

804357000 

980 

941192000 

781 

476379541 

831 

57.38.561 91 

881 

68.3797841 

931 

806954191 

981 

944076141 

782 

478211768 

832 

6759:30368 

8S2 

686128968 

932 

j 809557568 

982 

046966168 

788 

480048687 

833 

'7S009.5:{7 

383 

(WS 165387 

933 

1 8121662:17 

983 

049862087 

784 

481800304 

834 

680093704 

884 

690><07104 

934 

1 814780604 

984 

952763904 

785 

48:1786625 

835 

582182875 

885 

693154125 

935 

817400376 

985 

95,5671625 

786 

485587056 

836 

5842770,56 

886 

69.1.5064.56 

936 

820025866 

986 

9.585862.56 

787 

487443403 

837 

58(5376253 

887 

69786110:1 

937 

822656953 

987 

0615O4S0S 

788 

489303872 

838 

688480472 

888 

7<KJ227072 

938 

82.5293(.72 

988 

064430272 

789 

4911600G0 

839 

['H)5S9719 

889 

702695369 

939 

827936019 

989 

967361609 

790 

493039000 

840 

592704000 

890 

704969000 

940 

8.30584000 

990 

970290000 

791 

49491.3671 

841 

594823:121 

891 

707317971 

941 

83.1237621 

991 

973242271 

792 

49670:1088 

842 

596947688 

892 

709732288 

942 

835896888 

992 

9:'61014S8 

798 

498077257 

843 

69tK)77l07 

893 

712121957 

943 

8:18.561807 

993 

970146657 

794 

500566184 

84<1 

601211.584 

894 

714516984 

944 

I 8412:^2384 

994 

982107784 

795 

502459S76 

845 

603361125 

895 

716917376 

945 

84:i(K)8026 

995 

98.5074876 

796 

6043 '>8330 

846 

606495736 

896 

719323136 

946 

1 816590536 

QOft 

HllO 

988047936 

797 

i 606261573 

847 

60764642:1 

897 

721734273 

947 

849278123 

997 

091026073 

798 

608169502 

848 

1 600800192 

898 

724150792 

943 

851971392 

998 

994011992 

799 

610082399 

849 

611960049 

899 

726672699 

848 

854670349 

999 

907002999 

1 
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REDPATH, BROWN A CO., LIMITED 


CUBES OF NUMBERS AND FRACTIONAL PARTS. 

Mo. 0 i i § i I 3 2 No. 

9 


81 29791 30162-8 30617*6 30885*3 31256*9 31629*4 32006*0 32385*6 31 

32768 33163*5 33642*0 33933*6 34328*1 34725*7 35126*4 36630*2 32 

35937 36346*9 36760*0 37176*1 37595*4 38017*8 38443*4 38872*1 

39304 39739*1 40177*4 40618*9 41063*6 41511*6 41962*8 42417*3 

42876 43:W6*0 43800*3 44*267*9 44738*9 46213 1 45690*7 46171*7 

46656 47143*7 47634*8 48129*2 486*27*1 49128*4 41)633*2 60141*4 

60658 61163*1 61686*7 6*2208*8 62734*4 63203*5 63790*1 54332*3 

64872 66415*3 56962*1 66512*6 67066*6 670*24*3 68185*6 68750*6 

69319 69891*2 00467*1 01046*6 01629 9 62*216*8 02807*5 63401*9 

64000 64601*9 66207*6 65810*9 66430*1 6/017*1 67667*0 68292*6 

i 

68921 69553*3 70189*5 70829*6 71473*4 72121*2 7*2772*9 73428*6 

74088 74761*6 76418*9 76090*3 76765*6 77445*0 78128*3 78815*6 

79607 80202*4 80901*8 81605*3 8*2312*9 83024*5 83740*2 84460*1 

85184 86912*1 86644*3 87380*6 88121*1 88866*8 89614*7 90:i67'7 

81126 91886*6 92652*2 93422*2 94106*4 04974 *8 96757*6 96644*6 

97336 98131*7 08931*6 99736*0 100546 101368 102176 102097 

108823 104654 105489 106328 107172 108020 108873 109730 

110692 11U68 112320 113204 114084 114968 115857 116751 

117649 118552 119469 120371 121*237 122209 323134 1240o5 

126000 125940 120884 127834 128788 129740 130710 131678 

132661 133629 134611 335500 136591 137588 338590 139596 

140608 141624 142646 143C72 3t47lK4 145730 146780 147826 

148877 149933 150994 152000 163130 164206 355287 150373 

167464 168660 159061 160707 361879 162095 104117 165243 

160376 167612 168654 16080J 1701^64 372112 173274 3:74143 

176610 176796 177979 179168 1803C2 181662 182767 183977 

185108 186414 187640 188872 190109 191352 192600 193863 

105112 196376 107646 198921 200202 201488 202779 201076 

205370 206687 206001 209320 210645 211975 213311 214663 

216000 217853 218711 220076 221445 22282 L 224202 225588 


369 
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REDPATH, BROWN CO., LIMITED. 


USE OF THE MATHEMATICAL TABLES 

(pages 332 to 353). ^ 

LOGARITHMS AND ANTILOGARITHMS 

(pages 332 to 335). 

The logarithm or ** log ” of a number consists of an integer and a decimal. 

The Integral Part is referred to as the Index; and is determined 
by the following rules : — 

Rule (a) If the number whose log is required contain one or more integral 
figures the index is always less by one than the number of integral figures 
in the number and is always positive. 

Rule [h) If the number is wholly a decimal the index is numerically 
greater by one than the number of ciphers after tlie decimal point and is always 
negative. 

The Decimal Part of a log is called the Mantissa and is found from 
the Tables, pages 332 and 333. 

To FIND THE Loo OF A GIVEN NUMBER OF 4 DIGITS. 

Ascertain index by rules (a) or (6) above. 

Rule (c) To find mantissa, find the first two digits of the given number in 
left hand column. I'ass along horizontal line and read number in vertical line 
headed by third digit. Add the number in the same horizontal line in the 
“Mean Differences” column headed by the fourth digit. The result is the 
required mantissa which, with the index and decimal point prefixed, is the 
required log. 

Examples — 

(1). Required log 4875*0. 

There are 4 figures before decimal point . \ index 
From log tables, . - - - 487 

Difference for 5 
log 4875 *0 

1). Required log *04875. 

t here is 1 cipher after decimal point index 
From log tables, . - - . 487 

Difference for 5 

log *04876 = 2*6879 


= 3 

= *6875 

= 4 

= 3* 6879 

= 2 (».e. - 2). 

= *6875 

= 4 




REDPATH, BROWN A CO., LIMITED. 


Loos AND Antiloos— ( eoniKmti6<f). 

l^CSffttlVC Index — Note that the mantissa of a log is always positivei 
hence the log of a decimal is the alg^ebraic sum of a positive and a 

negative index. Thus __ 

2-6879 = -6879 - 2. 


ANTILOGARITHMS 

(pages 334, 335). 

Having obtained the log of any expression, to find the number corresponding 
to this log use the antilog tables in a similar manner to that described above. 

Note.— In referring to the antilog tables the index of the given log 
has not to be considered, only the mantissa being used. Having obtained the 
sequence of figures corresponding to the latter, the index is used to fix the 
position of the decimal point by the converse of Rules {a) and (6). 

Examples — 

(3) Find number corresponding to the log 6-6879, 

From antilog tables number = 4875. 

Number of figures = (index + 1) = 5 + 1 = 6. 

Required number = 487,500. 

(4) Find number corresponding to the log 3-5503, 

From antilog tables number = 3551. 

Number of ciphers = (index — 1) = 3— 1 =2. 

. -. Required number = -003551. 

To PXBFOKM Mui/riFLlOATlON BY USE OV LoOS. 

Rule (d) Add the logs of the factors. 

Example (6) — Required 3-551 x *04876. 

log 3-561 = *5503. 
log -04875 ~ 2-6879. 

Sum 1*2382. (Note manipulation of indices). 
Product = antilog of sum. 

= -1732. 

To rRKFOBM DIVISION BY USE OF LoGS. 

Rule (c) Subtract the log of the divisor from the log of the dividend. The 
remainder is the log of the quotient. 

Example (6)— Required *3551 -f 48*76 
log -3551 = 1-5503 

log 48*75 = 1-6879 (Note manipulation of negative 

Remainder = 3*8624 mdices.) ^ 

Quotient = antilog of remainder. ^ 

= - 057286 . 



REDPATH, BROWN & CO., LIMITED. 


Logs and Antiloos— ( con^inuec^). 


To FIND ANT POWER OF A NUMBER BY JJSB OF LOOS. 

Rule (/) Multiply the log of the number by the exponent of the power to 
which it is to be raised. This gives the log of the required power. 


Example (7)— Required (3*551)* 

log 3 *551 = *5503. 

4 


Product = 2*2012 
Power = antilog of prfulnct 
= 1.59*0 


To FIND ANT ROOT OF ' NUMBER BY USE OF TAGS. 

Rule f^) Divide the log <jf the number by the exponent of the root which is 
to be extracted. This gives the log of the required root. 


Example (8)—Rcquircd *875. 

log 4 -875 = *6879 

Quotient = = -2293 

Kout = antilog of quotient 
= 1*095. 


Example (9)— Required >^/o04041. 

lug *004041 = 3*(i0r>5. 

= -0005 - 3. 
= 2*6U(>5 — 5. 

. 52,3 - 1 . 


(Note manipulation of indioee). 


Quotient = 1 *5213. 

Root = autilog of quotient. 
= *3321. 



i* REDPATH, BROWN A CO., LIMITED. 


Mathematioal Tables— ( conimwed). 

TRIGONOMETRICAL TABLES 

• (pages 336 to 347). 

The tables of sines, cosines, &c., give the required function for any angle 
less than 90". 

The method of using the tables is similar to that described for logs. 

In the sine and COSine tables the decimal point is not shown, as all 
values are less than unity. 

Care must be taken that in using the COSinet COSCCant^ and cotangent 
tables for an angle containing an odd number of iiiinulos, the mean difference 
be subtracted, not added as in the other tal)le8. 

In the tangent^ cotangent^ cosecant^ and secant tables^ the 

decimal point is shown in the iirst column oiil\, ex<iepb in the cases where 
the variation of the function is so rapid that an ai>proximate value only can 
be given. The integer (if any) is also given in the first column. The 
latter is to be prefixed to all values in the c(»rrcspoiiding horizontal Une with the 
following exception : — 

Rule [h) Where values in any of the horizontal lines are printed in ilaJics the 
integer to be prelixed is — 

(a) When dilJerences have t > bo added, greater by one than the number 

in the left hand column corrosponding. 

(b) When the differe|i< es Imve U> be subtracted, less by one than the 

4 number in the left hand column oorrci ponding. 

(10)— Required tan 63*2.5' 

Prom taldes tan 63*24' = lilOTO 
LJilferencc for 1' = 15 

tan 63*25' = i*9985 

Example (11) — Required tan 63*32'. 

In the tal>los opposite 63® and under 30' read 0067, 
0>rre8po]idiiig integer in first column is 1. 

tan63*30' = 2 (M)57 
Difference for 2' = 29 

tan 63*32' = 2 0086 

Note that the addition or subtraction of the difference for odd minutes 
occasionally causes the aHeration of the corresponding integer as in example (12). 

Example (12)— Required tan 63*27' 

From tables, tan 63*24' = 1'9970 
Difference for 3' = 44 

' .% Un63*27'=2'(K)14 






REDPATH, BROWN t CO., LIMITED. 


Mathematical Tables— ( conciwdcd). 

SQUARES AND SQUARE ROOTS 
(pages 348 to 353). i* 

The Tables of Squares afTord a rapid means of finding approximately 
the square of any number from 1 to 9999. 

The tables are used as previously described for logs. The position of the 
decimal point is fixed by a rough mental calculation." 

Example (13)— Required (98*3)®. 

Opposite 9*8 and under 3 read 96*63. 

Now 98*3 = 10 X 9*83. (98*3)® = 10®(9*83)® = 100 x 06*63 

= 9663. 

Tables of Square Roots* It will be noticed that two tables of square 
roots are given. 

Rule (i) TABLE 100 to 999*9 (pages 350, 351) will be used : — 

(a) for the square root of a number greater than unity if the number 
of digits before the decimal point is odd ; 

(5) for the square root of a number less than unity if the number of ciphers 
after the decimal point is odd. 

Rule (jfc) TABLE 1000 to 9999 (pages 352, 353) will be used 

(c) for the square root of a number greater than unity if the number 
of digits before the decimal point is even ; 

((f) for the square root of a number less than unity if the number of 
ciphers after the decimal point is zero or even. 

A rough mental calculation will enable the position of the decimal point in 
the square to be fixed. 


Examples—- 

(14) Required ^983*1 

There are 3 digits before point, . Table 100 to 999*9 is used. 
Square Root = 31*35. 

(16) Required 

' There is one cipher after point, . same Table is used. 
_Squ^e Root = *3135. 

(16) Required J 98*31 

There are 2 digits before point, Table 1000 to 9999 is used. 
Square Root = 9*915. 

(17) Required J -SSai 

There are no ciphers after XK>int, . *. same Table is used. 
Square Root = *9015. 
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BJSDPATH, BKOWN A CCT., LIMITED. 


DECIMALS OP AN INCH FOR EACH 1/64th. 



-515625 

-53125 

-546875 

•6625 9-16 

•578126 

•59375 

•609375 

•626 6—8 

•640625 

•66625 

•671875 

•6876 11—16 

•703125 

•71876 

•734376 

•76 3-4 

•765626 

•78125 

•796875 

•8126 13—16 

•828126 

•84376 

•859376 

•876 7-8 

•890626 

•90626 

•921876 

•9375 16-16 

•953125 
•96876 
•984375 


16 


32 


1 










































mi 

BIDPATH, 

BBOWN A 

CO 

LIMITED. 




DECIMALS OF A FOOT. 

For each i/64th of an inch. 




Inch . 

df' 

B 

2' 


m 

6^ 


T 



idf' 

11" 

H 

*0430 

*1263 


*2080 

•3763 

•4596 

-5430 

■6263 

*7096 

•7930 

•8763 

*9606 

U 

*0443 

•1276 


*2043 

*3776 

*4609 

‘6443 

*6276 


7943 

•8776 

*0600 

U 

*0466 

*1280 


*2056 

*3780 

*4622 

*6456 

‘6289 

7122 

7966 

‘8789 

*9622 

ft 

*0460 

*1302 

*2136 

*2060 

•8802 

*4685 

■5469 

‘6802 

•7186 

7960 

*8802 

*9686 

fi 

1>482 

‘1816 

*2148 

*2082 

•3816 

•4648 

•5482 

*6315 

7148 

*7082 

*8815 

*9648 

il 

■0406 

‘1828 

*2161 


*3828 

•4661 

*6495 

•6328 

7161 

7996 

*8828 

*9661 


*0508 

•1341 

*2174 


*8841 

•4674 


*6341 

*7174 


*8841 

*0674 

■■ 

*0621 

*1864 

*2188 


*8864 

*4688 

‘6521 

*6364 

*7188 

•8021 

•8864 

*0688 

ti 

*0634 

*1367 

*2201 

•3034 

*8867 


*5684 

6367 



*8867 

*0701 

li 

*0647 

*1380 

•2214 

*3047 

*8880 

*4714 

*6647 

*6880 

•7214 

*8047 


*9714 

II 

■0560 

*1803 

•2227 

*3060 


•4727 


*6393 

*7227 

*8060 

*8893 

■0727 

fl 

■0678 

*1406 

•2240 


-8006 


*6673 



*8078 

*8906 

*0740 

If 

■0686 

•1410 

*2268 


*3919 

*4763 

‘5586 

•6419 

7263 

*8089 

*8010 

■0763 


0690 

*1482 

*2266 

-8009 

•3932 

•4766 

■5599 

*6432 

7266 


*8932 

•9766 

li 

t )612 

•1446 

*2279 

*8112 

*8945 

•4779 

•6612 

■6445 

7279 

•8112 

*8046 

*9779 

1 

*0626 

•1468 

*2292 

*3126 

•3968 

•4792 

*6626 

*6458 

7292 

•8125 

*8958 

•9792 

H 

•0638 

*1471 

•2306 

•3138 

•3971 

*4806 

*6638 

•6471 


'8138 

*8971 


II 

•0661 

*1484 

•2818 

*8161 

*8984 

*4818 

*6661 

*6484 

7818 

*8161 

'8934 

*9818 

li 

*0664 

*1407 


*8164 


•4831 

•5604 

*6497 

•7331 

*8164 

*8097 

*9881 

it 

•0677 

•1610 

*2844 

•3177 


*4844 

*6677 


*7344 

•8177 


•0844 

II 

•0600 


•2367 


*4023 

•4867 

IBS! 

*6523 

•7867 

*8100 


*0867 


*0703 

*1688 

*2870 

*8208 



*6708 




■0036 

*0870 


•0716 

*1640 

*2888 

*8216 


*4883 

*6716 

*6649 

7388 

*8216 

■9040 

•0883 

1 

•0720 

*1662 

*2396 


*4062 

*4896 

•6729 

*6662 

7396 

*8220 


*9806 

H 

•0742 

•1676 

*2400 

*3242 

•4076 

•4000 

*6742 

•6676 


*8242 


*9000 

il 

*0760 

*1680 

*2422 

1 *8266 

*4089 

•4922 

•6766 

*0689 

7422 

*8256 


*0022 

H 

*0768 

*1602 

*2486 


*4102 

•4936 


*6602 

7436 

*8268 


*0985 

il 

*0781 

*1616 

*2448 

1 *8281 

*4116 

*4048 

•6781 

•6615 

*7448 

*8281 

*0116 

*0048 

li 

*0704 

1628 



*4128 

*4061 

*6794 

*8028 

7461 

*8204 

*9128 

•0061 

II 

*0807 

*1641 



*4141 

*4074 


*6641 

7474 

■8807 

*0141 

*0074 

ifllBIIIIIII 

<0820 

*1654 



*4154 

•4987 

*6820 

■6654 

•7487 

*8320 

*0154 


































REDPATH, BROWN & CO., tIMITEO 


BRITISH WEIGHTS AND MEASURES WITH 
METRICAL EQUIVALENTS. 


LINEAR MEASURE. 


Mile. 


Poles. 

Yards. 

Feet. 

Inches. 

Metrical 

Equivalents. 



320 


5280 

63,360 

ie0»-31 m 



40 


660 

7.920 

201*16 m 



1 

BIB 

16-5 

198 

.5*03 m 





3 

36 

91 ‘44 cm 





I 

12 

30*48 cm 




■ 


1 

2*54 cm 


SURVEYING MEASURE (Linear). 


Mile. 

j Fur- 
longs. 

Chains. 

Poles. 

Yards. 

Feet. 

Links. 

Metrical 

Equivalents. 

1 

g 




5280 

8000 

1609*31 m 




■9 


660 

1000 

201*16 m 




■eB 


66 

100 

20*12 wi 




1 


16*5 

25 

5*03 m 





1 

3 

4*54 

91 *44 cm 






1 

1*51 

30*48 cm 


■ 





1 

20*12 cm 


SQUARE MEASURE. 


Square 

Mile. 

Acres. 

Square 

Chains. 

Sq. Poles 
or 

Perches. 

Square 

Yards. 

Square 

Feet. 

Square 

Links. 

Metrical 

Equivalents. 

1 

640 

1 

6400 

10 

1 



43,560 

4,356 

272*25 

9 

1 

IB 

258-99 ha 
4046-71 

404-67 m* 
25-29 
-836 OT* 
928-99 cm‘ 
404-67 em‘ 


m 


1 


640 

1 


6400 

10 

1 

































RfiDPATH, BROWN <b CO., LIMITED 


METRIC UNITS AND BRITISH 
EQUIVAUENTS. 


METRIC ABBREVIATIONS. 


Linear 

Measure. 

Square 

Measure. 

Cubic 

Measure. 

Measure of 
Capacity. 

weierht. 

kilometre 

ms metre 

dm = decimetre 

ems centimetre 

mmsmiliimetre 

1cm? =8q. kilometre 
ha = hectare 

a sare 

m‘-=sq. metre 
dm?= II decimetre 
cm2= II centimetre 

II millimetre 

m»=ciib. metre 

u decimetre 

env^= H centimetre 

rnm^s n millimetre 

! 

A;Z= kilolitre 

hectolitre 

Z= litre 

dl= decilitre 

ci- centilitre 

kym=kilofn'amme 

gramme 

dgm = decigramme 
cgm = centigramme 
mgm = milligramme 


LINEAR MEASURE. 


Kilometres. 

Metres. 

Decimetres. 

Centimetres. 

Millimetres. 

British 

Equivalents. 

1 

1000 

10,000 

100,000 

1,000,000 

*0214 mile 


1 

10 

100 

1,000 

3‘281 feet 



1 

10 

100 

*8281 foot 




1 

10 

■8937 inch 





1 

*03987 inch 


SQUARE MEASURE. 


Square 

Kilo- 

metres. 

Hectares. 

Ares, 

Square 

Metres. 

Square 

Deci- 

metres. 

Square 

Centi- 

metres. 

Square 

Milli- 

metres. 

British 

Equivalents. 

1 

100 

10,000 

1,000,000 

— 

__ 

— 

■3861 sq. mile 


1 

100 

10,000 

1,000,000 

— 

— 

■00386 II mile 



1 

100 

10,000 

1,000,000 

— 

1076 II feet 




1 

100 

10,000 

1,000,000 

1076 II feet 





1 

100 

10,000 

*1076 H feet 






1 

100 

■1560 II inch 







1 

■00165 II inch 







REDPATH; brown a CO., LIMITEt). 


BRITISH WEIGHTS AND MEASURES WITH 
METRICAL EQUIVALENTS. 



CUBIC 

MEASURES. 


Cubic 

Cubic 

Cubic 

Metrleal 

Yard. 

Feet. 

Inches. 

Equivalent. 

1 

27 




1 








CAPACITY. 


(tuartcF. 

Bushels. 

Pecks. 

Gallons. 



Cubic 

Inches. 

Metrical 

Equivalent. 

1 

8 

32 

64 

256 

512 

17,767-6 

290-781 1 


1 

4 

8 

32 

64 

2,219*7 

36*348 { 



1 

2 

8 

16 

554*9 

9*087 1 




1 

4 

8 

277*6 

4-543 1 





1 

2 

69-4 

1*136 1 






1 

34*7 

*668 1 







1 

16-386 ml 


AVOIRDUPOIS WEIGHT. 


Ton. 

Cwts. 

m 

Stones. 

Lbs. 

Ounces. 

Drams. 

Metrleal 

Equivalent. 

1 

20 

■1 

160 

2,240 

35,840 

673,440 

1,016-048 hgm 


1 


8 

11*2 

1,792 

28,672 

60-802 



■■ 

2 

28 

448 

7,168 

12*700 kgm 




1 

14 

224 

3,684 

6*360 kqm 





1 

16 

256 

gm 






1 

16 

28*36 gm 



■ 




1 

1*77 gm 


S7« 



































UfiDPATH, BROWN & CO., LIMITED. 


METRIC UNITS AND BRITISH 
EQUIVALENTS. 


SlEnIflcance of Prefixes. 


kilo 

heeto 

deka 


= 1000 
== 100 
= 10 


deei 

cent! 

mill! 


CUBIC MEASURK 

1 oubio metre = 1,000,000 cm* = 
1 oabio centimetre = 


- = -1 

- = *01 

- = -001 


35-32 cub. feet. 

0 06103 cub. inches. 


CAPACITY. 

1 litre « 1000 cm* = 0-03532 cub. feet. 

II = 0*2201 gallons. 

1 litre of water — \ = 2*205 lbs. 


WEIGHT. 

1 Tonne ■■ 1000 kg = 0*9843 ton. 

1 Kilogramme » 1000 ff7ns == 2*205 lbs. 

1 gramme 0*03527 oz. 


EQUIVALENTS OF MOMENTS OF INERTIA AND 
SECTION MODULI. 


Moment of Inertia in inch units = *08408 x Moment of Inertia in cm nnits. 

« RUN cm units =41*6108 x n h h n Inch units. 

Modulus of Section in Inch units = *06103 x Modulus of Section in cm units. 

H H n R cm units = 16*8860 x r « h « Inch units. 










876 




























377 


























REDPATH, BROWN A CO., LIMITED, 


EQUIVALENTS OF INCHES IN MILLIMETRES. 

Rising by 32nds of an inch to 13 inches. 


Incbes. 

■1 


A 

A 



A 

A 

0 


•794 

1*687 

2*881 

8*176 

8*069 

4762 

6-666 

1 

26*400 

26-193 

26*987 

27*781 

28*674 

29*868 

80*162 

80*066 


60-799 

61*693 

62*387 

68-180 

68-074 

64768 

66*661 

66-866 


70-190 

76*992 

77*786 

78-680 

79*374 

80*167 

80*061 

81765 


101-00 

102-39 

103-19 

103*08 

10477 

106-67 

100-86 

107*16 


127-00 

127*79 

128-60 

129-38 

130*17 

180-97 

18176 

182*66 


162*40 

168*10 

163*98 

164*78 

166*67 

166-87 

167*16 

167*06 


177*80 

178*69 

179-38 

180-18 

180-07 

18176 

182*66 

188*86 

HI 

203*20 

203*90 

204-78 

206-68 

206*87 

207*16 

207*00 

20876 

BH 

228*00 

220*89 

280*18 

280*08 

231*77 

232*66 

288*86 

28416 

10 

264*00 

264*70 

266-68 

266-38 

267-17 

267*96 

26876 

269*66 

11 

279-89 

280*10 

280-08 

281-78 

282-67 

288*86 

284*16 

284*06 

12 

804*79 

806*60 

800-88 

307*18 

807-07 

80870 

809*66 

810*86 


Inchei. 

i 


A 

tt 

n 

H 

H 

D 

0 

12*700 

18*404 

14*287 

16*081 

16*876 

letm 

17*462 

■ 

1 

88*009 

88*898 

80*087 

40*481 

41*274 

42*068 

42*862 

48*656 


03-499 

64*203 

66-086 

66-880 

60*674 

67*468 

08*261 

00*056 


88*898 

80-092 

00*480 

91*280 

02-078 

02*807 

98*601 

94*466 

HI 

114-80 

116 tIO 

116*89 

116-68 

117-47 

118*27 

110*06 

119*86 

6 

180*70 

140-49 

141*28 

142-08 

142*87 

148*67 

144*46 

146*26 

6 

166*10 

165*89 

166-68 

167*48 

168*27 

169*07 

160*80 

170« 


100-60 

191*20 

192-08 

102*88 

108*67 

104-47 

196*26 

106*06 


215*00 

210-69 

217*48 

218*28 

219t>7 

219*87 

220*66 

»1*46 

HI 

241*80 

242-00 

242*88 

248*68 

244-47 

246*20 

246*06 

246*86 

10 

200*70 

267*40 

208*28 

209-08 

260*87 

270*66 

271*46 

978*26 

11 

202*10 

292*80 

203-68 

294*48 

206*27 

290*06 

296*86 

297*06 

12 

817*40 

818*29 

819-08 

810-88 

820*67 

821-46 

822-26 

828-06 


' 


18 inchei 

« 880*19 milUmetm. 






































REDPATH, BROWN A CO., LIMITED. 


EQUIVALENTS OF INCHES IN MILLIMETRES. 

Rising: by 32nds of an inch to 13 inches. 


A tt 


7-M7 8-731 8-626 

88-887 84-131 84*924 

68-786 69-530 60‘824 

84-186 84-930 86*723 

109-64 110-33 111*12 




i Inches. 



m 
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REDPATH, BROWN A CO., LIMITED 


EQUIVALENTS OF MILLIMETRES IN INCHES. 


Milli- 

metres. 

Inches. I 

“” * 1 metres. 

Inches. 

MilU- 

metres. 

Inches. 

HI 

Inches. 


I MiUi- 
I metres. 


Inches. 


1 *039 

2 *079 

8 118 

4 *167 

6 *197 

6 *286 

7 *276 

8 ‘816 

9 *864 

10 ‘894 

11 *438 

12 *472 

18 *612 

14 *661 

15 *691 

16 *880 

17 *669 

18 *709 

19 748 
787 

*827 
*860 
•906 
*946 
*984 

lt)24 
1*063 
1*102 
1*142 
1*181 

1*220 
1*260 
1*299 
1*339 
1*878 

1*417 
1*467 
1*496 
1*635 
1*676 

1*614 
1*664 
1*693 
1732 
1772 

1*811 
1*850 
1*890 
1*929 
1*069 



201 

7*918 

202 

7*968 

203 

7*992 

204 

8*032 


8*071 

206 

8*110 

207 

8*160 

208 

8*189 

209 

8*228 

210 

8-268 

211 

8*807 

212 

8*347 

218 

8-386 

214 

8-426 

215 

8*466 

216 

8*604 

217 

8*648 

218 

8*683 

219 

8-622 

220 

8-661 

221 

8701 

222 

8740 

223 

8*780 

224 

8-819 

225 

8-868 

226 

8*898 

227 

8*937 

228 

8*976 

229 

9*016 

230 

9*066 

231 

9*096 

232 

9*134 

233 

9*178 

234 

9*213 

235 

9*262 

236 

0*291 

237 

9*331 

238 

9*870 

239 

9*410 

240 

9*449 

241 

9*488 

242 

9*628 

243 

9*667 

244 

9*606 

245 

0*646 

246 

9*685 

247 

9*724 

248 

9*764 

240 

0*808 

250 

9*843 
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REDPATH, BROWN & CO., LIMITED. 


EQUIVALENTS OF MILLIMETRES IN INCHES. 

M™- T--U- I MilU- I Mini- I MiUi- I Mini- 

metres. I metres. *“®**®^ I metres. I metres. I metres. 



451 

17-766 

452 

17-795 

453 

17-835 

454 

17-874 

455 

17-914 

456 

17-963 

457 

17-992 

458 

18032 

459 

18-071 

460 

18-110 

461 

18-160 

462 

18-189 

463 

18-229 

464 

18-268 

465 

18-307 

466 

18-847 

467 

18-386 

468 

18-425 

469 

18-466 

470 

18-604 

471 

18-543 

472 

18-683 

473 

18-622 

474 

18-662 

475 

18-701 

476 

18-740 

477 

18-780 

478 

1 18-819 

479 

18-858 

480 

18-898 

481 

18-937 

482 

18-977 

483 

19-016 

484 

19-056 

485 

19-095 

486 

19-134 

487 

19-178 1 

488 

19-213 

489 

19-262 

490 

10-292 

481 

19-881 

482 

19-370 

488 

19-410 

494 

10-449 

485 

19-488 

486 

10-528 

487 

19-667 

498 

1 19-606 

489 

10-646 

600 

19-686 


I 


381 













REDPATH, BROWN & CO., LIMITED. 


EQUIVALENTS OF MILLIMETRES IN INCHES. 


Inehea. Ineheii. Inehea. 



22*874 
22*914 
22*958 
22*992 
585 I 28*032 


23*307 
23*847 
23*386 
596 I 23*425 







































































BEDPATH, BROWN A CO., LIMITED. 


EQUIVALENTS OF FEET IN METRES. 

1 Foot = *3048 of 1 Metre. 



•1 

*2 

•3 

•4 

•5 

*•6 

1 

•7 

•8 

•9 

•3353 

•3657 

*3902 

•4267 

•4572 

•4877 

•6181 

‘6486 

•6791 

•6401 

•6705 

•7010 

•7316 

•7020 

•7925 

•8229 

‘8534 

•8839 

•0449 

•9753 

1*0058 

1*0303 

l-00(>8 

1*0973 

1*1277 

1*1582 

1*1887 

1-2497 

1-2801 

1*3100 

1*3411 

1*3716 

1*4020 

1*43-25 

l*46:i0 

1*4936 

l-6r)44 

1*6849 

1*0164 

1*6459 

1*0764 

1*7068 

1*7373 

1*7678 

1*7983 

1-8592 

1*8897 

1-9202 

1-9507 

1*9812 

2*0116 

2*0421 

2*0726 

2*1031 

2-1G40 

2*1945 

2*2250 

2*2555 

2*2800 

2*3164 

2*3469 

2-3774 

2*4079 

2*4(iS8 

2*49fLS 

2*5298 

2*5003 

2*5907 

2*6212 

2*6517 

2*6822 

2*7127 

2*7736 

2*8041 

1 2*8il46 

2*8051 

2*8955 

2*9260 

2*9566 

2:9870 

3-0176 

3*0784 

3*1089 

1 3*1394 

3*1699 

3*2003 

3*2:«)8 

3*2013 

3-2918 

3*3223 



EQUIVALENT OF SQUARE INCHES 
SQUARE CENTIMETRES. 

1 Square Inch = 6*4514 Square Continietrea. 

3 IN 



Square 

Inches 

•0 

•1 2 

1 

•3 -4 *5 -G 

•7 

•8 

•9 

1 

6*451 

7*096 7*742 

8*387 9*032 9*677 10-322 

10*967 

11-612 

12*258 

2 

12*903 

18*648 14*193 

14*838 16*483 16*128 16*774 

17*419 

18-064 

18-709 

8 

19*354 

19*990 20-644 

21*289 21*936 22*580 23*226 

23*870 

24*616 

26*160 

4 

25*805 

26 451 27*096 

27*741 28*386 29 031 29*676 

30*321 

S0'907 

31-612 

5 

32*257 

32*902 33*547 

34*192 34-837 35-482 36 128 

36*773 

87*418 

38*063 

6 

38*708 

39-353 39*998 

40*644 41*289 41*934 42-679 

43*224 

43*809 

44*614 

7 

45*160 

46*806 46-450 

47-095 47*740 48*885 49*030 

49*675 

60*321 

60*966 

8 

61*611 

62*256 62*901 

63*546 54*191 54*837 65*482 

66*127 

66*772 

67*417 

9 

68*062 

68*707 59*363 

69-Jn)8 60*643 61*288 61*933 

62*678 

63*223 

63*868 

10 

64*514 

65-159 65*804 

66*449 67*094 67*739 68*384 

60-030 

69*676 

70-820 




















BEDPATH, 

, BKOWI 

J & 

CO.. 

LIMITED. 



EQUIVALENT! 

5 OF 

METRES 

IN FEET. 

1 . 






1 Metre = 

3-2809 Feet. 





Metres. 

•0 

•1 j 

1 

•2 

•3 

•4 

•5 

•G 

•7 

•8 

•9 

! 

1 

8’2809 

8-6090 

3-P371 

4-2662 

4-5933 

4-9213 

6-2494 

6-5775 

6-9056 

6*2337 

2 

6-5618 

6-8899 

7-2180 

7-5461 

7-8742 

8-2022 

8-5303 

8-8584 

9-1865 

9*6146 

8 

9-8427 

10-17(« 

10-4989 

10-8270 

11-1551 

11-4831 

11-8112 

12-1393 

12-4674 

12*7966 

4 

13 12110 

13-4517 

13-7798 

14-1079 

14-430)0 

14 7040 

15*0921 

15-4-202 

15-7483 

16-0764 

5 

16-4045 

16-73-26 

17*0607 

17-3888 

17-7169 

18-0149 

18-3730 

18 7011 

19-0292 

19*3573 

6 

19-6854 

20*0135 

203416 

20-0697 

20-9{>78 

21-3258 

21-6539 

21-9820 

22-3101 

22*6882 

7 

22-9063 

23-2944 

23-62-25 

23-9506 

24-2787 

24-6067 

24-9348 

■25-2629 

25-6910 

25*9191 

8 

26-2472 

26-5763 

26-9034 

27-2316 

27-5596 

27 8876 

28-2157 

28-5438 

28-8719 

29*2000 

9 

29-5281 

29-8562 

30-1843 

30-6124 

30-8405 

31-1085 

31 -4960 

31 -8247 

32-1628 

32-4809 

10 

82-8090 

33-1371 

33-4652 

33-7933 

34*1213 

34*4494 

34-7775 

35-1056 

35*4337 

85-7618 








' ' r- ii ,^1i^»,ii^ ^ i,| > , » ^ 

; REDPA^H, BRjOWN A 00., lIMliEj|fe 

" ' ' ' /> ^ 

EQUIVALENTS OP POUNDS IN KILOGRAUmESL ./ 

1 Pound a ‘46359 of 1 Kilogramme. 


Pounda 

•0 

•1 

*2 

•3 

B 

•5 

B 

B 

•8 

B 

•1 

•4636 

•4989 

•6443 

•6897 

‘6350 

-6804 

*7267 

•7711 

•8166 

•6618 

i 

•9072 

-9525 

•9979 

1*0433 

1*0886 

1*1840 

1-1798 

1*2247 

1*2701 

1 * 81 U 

8 

1-8008 

1*4061 

1*4616 

1*4969 

1-6422 

1*6876 

liwa 

1-6788 

1-7286 

1*7690 

4 

1-8144 

1*8697 

1*9061 

1*9604 

1*9958 

2*0412 

Hi: J 

2*1319 

2*1772 

2*2226 

5 

ygi 

2*8133 

2*8587 

2*4040 

2*4494 

2*4948 


2*6866 

2*6306 

2-6762 

6 

tfmm 

2*7669 

2*8123 

2*8576 

2*9030 

2*9483 

2*9937 

3*0391 

8*0844 

8*1296 

7 

3-1761 

8*2206 

8*2669 

3*3112 

3*3566 

8*4019 

3*4473 

8*4927 

8*6360 

8*6884 

8 

3*6287 

8*6741 


3*7648 

8*8102 

8*8666 

8*9009 

3*9463 

3-9916 


9 

4*0828 

4*1277 

4*1730 

4*2184 

4*2638 

4‘.8091 

4*3646 

4-3998 

4*4452 

4-4906 

10 

4*6350 

4*6818 

4 * 62(36 


4*7174 

4*7027 

4-8061 

4*8584 

4*8988 

4-9442 


EQUIVALENTS OF POUNDS PER SQUARE INCH IN 
KILOGRAMMES PER SQUARE CENTIMETRE. 


1 Pound per Square Inch » *07u31 of 1 Kilogramme per Square Centimetre. 


Pooada. *0 



WOS 

*0778 

•1406 

-1476 

•2109 

•2180 

•2812 

•2883 

•8616 

•3586 

•4219 

•4289 

•4922 

•4992 

•6626 

• 6()95 

•6328 

-6398 

•7031 

•7101 


*0844 

•0914 

•1647 

*1617 

•2260 

•2320 

*2953 

*3023 

•8656 

*8726 

•4369 

•4429 

•6062 

•6133 

•6766 

*6836 

*6468 

•6639 

•7172 

•7242 



•6 


•1126 

*1828 

•2681 

•8234 

•8937 

•4640 

•6844 

•6047 

•6760 

•7468 



EQUIVALENTS OF POUNDS PER FOOT IN KILOGRAMMES 


PER METRE. 


1 Pound per Foot a 1*48810 Kilogrammes per Metre, 





















































EBDFATH, BROWN A 60,, LIMITED, 


EQUIVALENTS OP KILOGRAMMES IN POUNDS. 

1 KilQgnmme s 2*2046 Ponnda. 





19*1802 19*4007 19*6211 
21*8848 21*6068 21*8268 
28*6894 28*8099 24*0804 


EQUIVALENTS OF KILOGRAMMES PER SQUARE 
CENTIMETRE IN POUNDS PER SQUARE INCH. 

1 Kilogiamme per Square Centimetre » 14*2228 Pounds per Square Inch. 



EQUIVALENTS OF KILOGRAMMES PER METRE 
IN POUNDS PER FOOT. 

1 Kilogramme per Metre « *07196 of 1 Pound per FPot. 


Kilognmmes 

perlietre. 



•2 

•3 

*8068 

1*4788 

2*1608 

2*8222 

8**942 

4*1661 

4*8881 

6*6100 

6*1820 

6'8640> 

*8785 

1*6465 

2*2176 

2*8894 

8*6614 

4*2888 

4*9058 

6*5772 

0*2492 

6*9212 
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DETAILS. 
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KEDPATJJ, BllOWN & CO., LIMITED. 


cojJtents of part V. 
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REDPATH, BROWN & CO., LIMITED. 


STEEL JOISTS. 



D Overall depth. 

B ~ M breadth, 
t, s Web thickness. 

- Flanee mean thicknos.s. 
Vi ss Radma of heel fillet. 
r« ss ti II toe ti 
s' s Spacing of holes, 
d = Diameter of rivet or bolt. 


X - X - Axis of Max. Moment of Inertia and Greatest Kadiiis 
of Gyration. 

Y - Y ss Axis of Min. Moment of Inertia and Least Radius 
of Gyration. 

O = Centre of Gravitjr of Section. 

ex = PerpentUcular distance from X - X to extreme fibre. 

€v = II II II Y-y II II II 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Incbes. 


Reference 

Mark. 

Size, 

D X B 
inches. 

1 

B.S.B. 30 

1 

1 “ 

X 

7i 

B.S.B. 29 

B.S.B. 28 


B.S,B. 27 

16 

X 

6 

B.S.B. 26 

15 

X 

6 

B.S.TI. 25 

16 

X 

5 

B.8. B. 24 

14 

X 

6a ^ 

B.S.B. 23 

14 

X 

6b ' 

B.S.B. 22 

12 

X 

6a 

B.S.a 21 

12 

X 

6b 

B.S.B. 20 

12 

X 

6 

E.S.B. 19 

10 

X 

8 

B.S.B. 18 

10 

X 

6 

B*S.B. 17 

10 


5 

H.S.R. 16 

9 

X 

7 













REDPATH, BROWN & CO., LIMITED. 


STEEL JOISTS. 



D = Overall depth. 

B = II breadth. 
ti = Web thickness, 
ts = Flanf^e mean thickness, 
r j =: Radius of heel fillet. 

Tj = II II toe II 
s = Spacing of holes, 
d = Diameter of rivet or bolt. 


X - X - Axis of Max. Moment of Inertia and Greatest Radius 
of Gyration. 

Y^Y — Axis or Min Moment of Inertia and Least Radius 
of Gyration. 

O = Centre of Gravity of Section. 

cx = Perpendicular distance from X - X to extreme fibre. 

Sy s: „ II II Y-Y II It II 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 

Size, 

D X B 
inches. 


B.S.B. 16 

9x4 

•300 

B.S.B. 14 

8X6 

•440 

B.S.B. 13 

8X6 

•860 

B.S.B. 12 

8X4 

•280 

B.S.R 11 


•W 

RS.B. 10 
B.S.B. 9 



B.S.B. 8 


•260 

B.6.B. 7 

6 X 4i 

•2^0 

B.S.R 6 
B.S.B. 6 

B.S.B. 4 

m 

•220 

•180 

•220 

B.S.B. 8 

4 X If 

*170 

n.s.R 2 

8X8 

*200 

B.S.B. 1 

8 X 11 

*100 
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REDPATH, BROWN & CO., LIMITED. 


STEEL CHANNELS. 



D m Overall depth. 

B ■ II breadth, 
tx B Standard web thickneu. 
tg » " flange mean thickness, 

r^ B Badius of heal flllet. 

F] B II II toe It 
s m Spacing of holes, 
d B iBaueter of rivet or bolt. 


X —X a Axis of Max. Moment of Inertia and Greatest Badius 
of Gyration. 

T— T a Axis of Min. Moment of Inertia and Least Badius 
of Gyration. 

O a Centre of Gravitv of Section. 
ex a Perpendicular distance from X— X to extreme fibre. 

St a II II II Y — Y II II 11 

ct a II II II Y — Y II web outer 

surface. 


Dlmearions, Position of Centre of Gravity, and Spacing^ of Holes. 

All dimensions are in Inches. 


Beferenoe 

Mark. 



•680 

•440 

•626 

•426 

•600 

•426 

•600 

•860 

•600 

•426 

•676 

•400 

•676 

•400 

•676 

•400 

•600 

•350 

•676 

•400 

•650 

•876 

•600 

•360 

• 4 X 7 

•860 

*660 

•876 



•936 2-26 

1*031 2-26 

•807 2-0 

•860 2-0 


1’102 I 2*26 
•988 
•933 
1*151 2*26 

■971 2-0 

*976 20 

•764 1*75 

1-201 2-26 
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REDPATH, BROWN & CO., LIMITED. 


STEEL CHANNELS. 



D Overall depth. 

B = 11 breadth. 

ti = Standard web thickness. 

tg = II flanae mean thickness. 

Ti - Radius of heel fillet. 

r<| — M II toe II 

s Spacing of holes. 

d = Diameter of rivet or bolt. 


-X s: Axis of Max. Moment of Inertia and Greatest Radios 
of Gyration. 

-Y b: AtIw of Min. Moment of Inertia and Least Radios 
of Gyration. 

B Centre of Gravity of Section. 

B Perpendicular distance from X^X to extreme fibre. 

as II II M Y— Y II II II 

s II II II Y— Y II web oster 

surface. 


Dimensions, Position of Centre of Gravity, and Spacing^ of Holes. 

All dimensions are in Inches. 


Reference 

Mark. 
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REDPATH, BROWN & CO., LIMITED, 


STEEL EQUAL ANGLES. 



U— U = Axis of Greatest liiulius of Gynition 
:is in Part II. 

V— V = Axis of Least Radius of Gyration .as 
in Part II. 

X— X, Y— Y = Axes of Moments of Inertia as in 
l*art I. 

ev, ev. ex. ex - Perpendicular distances from Axes 
U-U, V-V, X~X, & Y-Y to 
extreme fibres. 

cx, cx, ex, = Perpendicular distances from Axes 
V-V, X-X, & Y-Y to back lines 
of Section. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


a uveraii wiatn oi legs, 
t - Thickness of legs, 
r , B Radius of heel fillet. 
r2 — i> •• toe II 
s & s/ B Spacing of holes. 

d B Diameter of rivet or bolt. 

O « Centre of Gravity of Section. 






REDPATH, BROWN & CO., LIMITED 


STEEL EQUAL ANGLES. 



D B - Overall width of legs. U— U == Axis of Greatest Radius of Gyration 

t 1'hiekiieNs ol legs. as in Part U. 

I'l = lladius of heel fillet. V - V - Axis of Ijeast Radius of Gyration as 

r, = II II toe M in Part II. 

s<&s' s Spacing of holes. X -X, Y-Y-Axos of Moments of Inertia as in 

d s Diameter of rivet or bolt. Parti. 

O ss Centre of Gravity of Section Cu. ev, ex, ev = Perpendicular distances from Axes 

U-U. V-V, X-X, & Y-Y to 
extreme fibres. 

ev, cx. cr = Perpendicular distances from Axes 
V_v, X-X, Y-Y to back lines 
of Section. 

Dimensions, Position of Centre of Gravity, and Spacing^ of Holes. 

All dimensions are in Inches. 
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BEDPATH, BEOWN & CO., LIMITED. 


STEEL UNEQUAL ANGLES. 


D A B = Oveiall width of legs. V—V 

t = Thickness of legs, 
r. ^ RatUus of heel fillet. 

Tj — H II toe II X — X, Y — Y 

8 A s' a Spacing of holes. ev, ev, ex, st 

d ss DianetOTof ri?etorbolt. 

O » Centie of Omvity of ev,ev,ex,et 
Section. 


U— U B Axis of Greatest Radius of Gyration as in 
Part II. 

V— V B Axis of Lenst Tadius of Gyration as in Part II. 
X— X, Y— Y =: Axes of Moiuei is of Inertia as in Part L 
eu, ev,ex,eT » Perpendicular distances from axes U— U, 


* Angle enclosed between | 


eu, ev,ex,eT » Perpendicular distances from axes U— U, 

V-V, X~ X, and Y-Y to extreme fibres. 

ev, ev, ex, ex » Perpendicular distances from a'ces U->U, 

V-V, X-X, and Y-Y to back lines of 
Section. 

Axis X-X and Axis U-U. 

„ y~Y II V-V. 


Dimensions, Position of Centre of Gravity, and Spacing^ of Holes. 

All dimensions are in Inches. 


Jleference 

Mark. 

Size, 

D X B X t 
inches. 

25pB 

26/B 

26s R 

7 X 8^ X f 
It X I 
•1 X } 

21/R 

21s R 

6x4 x4 

II X k 

20/R 

20sB 

SOdR 

6 X 8| X f 
II X J 

u xi 

68/B 

68s R 
68dR 

6X8 Xf 
ti X 4 

1 H >«* 
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REDPATH, BROWN A CO., LIMITED. 


STEEL UNEQUAL ANGLES. 



D A B s Overall width of legs, 
t B Thickness of legs. 

Fi Radius of heel fillet. 

H If toe ft 
s ft s' = Spacing of holes, 
d s Diameter of rivet or bolt. 
O « Centre of Gravity of 
Section. 


U— U a Axis of Greatest Radius of Gyration as in 
Part 11. 

V~V » Axis of Least Radius of Gyration as in Fart U. 
X— X, Y—Y - Axes of Moments of Inertia as in Part I. 
ev. cv, ex, er » Perpendicular distances from axes U— U, 
v—V, X— X, and Y— Y to extreme fibres. 
Co, er, ex. Or ■> Perpenoioular distances from axes U - U, 

[ V—V, X— X, and Y— Y to back lines of 


I Section. 

0 m Angle enclosed between j Y— Y ***** jf V— v’ 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All dimensions are in Inches. 


Reference ^ v f r .. 
Mark. ■'1 r. 


I 

1 Cx 











KEDPATH, BROWN A CO., LIMITED. 


8TEEL TEES. 



Overall width of table. X— X, T>-Y=:Azes of Max. and Min. Moments of 

ti depth over stalk. Inertia and Greatest and Least Radii 

t aMean ThicKueais Q^able and stalk). of Gyration, 

r 1 = Radius of heel fillet. O = Centre of Gravity of Section. 

M If toe II ex. er -Perpendicular distances from Axes 

B ss Spacing of holes. X— X and Y— Y to extreme fibres, 

d -Diameter of rivet or bolt. cx = Perpendicular distance from X— X to 

table outer surface. 

Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All Dimensions are in Inches. 


Reference 

Mark. 

Size, 

B X D X t 
inches. 

Tl 

^2 

6z 

Ct 

Cx 

B 

d 

21s W 

6 X 4 X i 

•425 

•300 

303 

8-0 

0*97 

m 

i or} 

20s W 

6 X 3 X i 

*400 

•276 

2*32 

8*0 

0*08 

8*6 

i or i 

20ti W 

II X 1 

II 

II 

2*87 

8*0 

063 

II 

K 

12s W 

6 X 4 X i 

*400 

•275 

2-95 

2*6 

1*06 

276 

J 

19d W 

II X { 

II 

N 

8*00 

2*6 

1‘00 

II 

H 

17s W 

5 X 8 X i 

*850 

•250 

2‘26 

2-6 

074 

276 

i 

17d W 

II X f 

II 

If 

2-81 

2*6 

0*09 

M 

II 

16s W 

4 X 6 X i 

‘400 

•276 

8-47 

2-0 

1-68 

2*26 

} 

lOd W 

1 

<1 . X 1 

II 

II 

8*68 

2*0 

1*47 

1 

I. 

N 
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REDPATH, BROWN <Ss CO., LIMITED. 


STEEL TEES. 



ii = Overall width of table. 

D = II depth over stalk. 

t =Mean Thichness (table and stalk), 

r, Radius of heel fillet. 

r»= II II toe II 

s“ = Spacing of holes. 

d - Diameter of rivet or bolt. 


X— X, Y— Y == Areas of Max. and Min. Moments of 
Inertia and Greatest and Least Radii 
of Gyration. 

0= Centre of Gravity of Section, 
ex, er -Perpendicular distances from Axes 
X— 'X and Y—Y to extreme fibres. 
ex = Perpendicular distance from X—X to 
talde outer surface. 


Dimensions, Position of Centre of Gravity, and Spacing of Holes. 

All Dimensions are in Inches. 


Reference 

Maik. 

Size, 

B X D X t 
inches. 

Tl 

1*2 



Cx 

8 

d 

15c W 

4 X 4 X J 

•360i 

•2,''.0 

2-84 

2*0 

1-10 

2-25 

ft 

15(2 W 

•I X ft 

M 


2*89 

2-0 

I'll 

II 

M 

14« W 

4 X 3 X ft 

•325 

•225 

2-18 

2-0 

0-82 

2*25 

ft 

14(2 W 

II X ft 


II 

2-23 

2-0 

0-77 

II 

II 

13c W 

3ft X ft 

•325 

•225 

2-40 

1-75 

1-04 

2-0 


13(2 W 

II X ft 

11 

It 

2-61 

1*76 

0-99 

II 


lie W 

3 X 3 X ft 

•300 

•200 

2 08 

1*50 

0*92 

1-5 

ftOTft 

lid W 

II X ft 



213 

1-60 

0-87 

II 

It 

8d W 

2ftx 2ft X ft 

•275 

•200 

1*75 

1-25 

0*76 

1-25 


85 W 

II X ft 

II 

II 

1-80 

1*26 

0-70 , 

II 

I* 
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BBDPATH, BROWN <fc CO., LIMITED. 


COMPOUND GIRDERS. 

(Part L, pagei^ 68-69). 



B B Oreiall width of flange plate. 

B ss Oveiall depth. 

X— X B Azie of Max. Mom. of Inertia. (See Part I.). 

O B Centre of Gravity of Section. 

ex B Perpendicular distance from Axis X— X to extreme flbre, in inches. 


Position of Centre of Gravity. 


Reference 

Mark. 



Size, 

D X B 
inches. 

®x 

16t X 12 

10*42 

16^ X H 

10*04 

ise X II 

9*86 

X II 

9*60 

16i X 10 

10*12 

16^ X II 

9*78 

16iX II 

9*20 

ld| X 12 

9*26 

• 44^ X II 

9*00 

14f X II 

9*62 

14} X n 

9*23 

12} X II 


12} X n 

7*70 

12|X II 

8*82 


* 



Size, 

DxB 

e 

inches. 




10} X 

II 

10| X 

10 

10} X 

II 

lOi X 

II 

8} X 

12 

8} X 

II 

8} X 

II 

6} X 

10 

8} X 

II 
















REDPATH, BROWN & CO., LIMITED. 

END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOIST. 24'x7Vi"xl00LBS, 

Anci£ (i£ats. 4x4xKxr7Mr. Fishplates, 20x 12x IC. 
Minimum Spin. 16 F^et. Holes. Diameux. 
Maximum Load 34 Tons. Bolts or Rivets. KDiameiir. 
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REDPATH, BROWN & CO., LIMITED. 

END ANGLES AND FISHPLATES. 


STANDARD DETAILS. 



STEEL JOIST. EOxTJTx 89 lbs. 

Ancle Cleats. 4x4a^xH^ Fishplates. 16 x I2x KT. 
Minimum Span. ISFIeet. Holes. Diameter. 
Maximum Lqaix SOTims. BoiT5eRRivETS.%’DiAMEiER. 







REDPATH, BROWN & CO., LIMITED. 

END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOIST. 16 x 6 x 62 lbs. 

Ancle Cleats. 6x3J6xi?xl'0' Fishplates. 12’x12x 
Minimum Span. 11 Feet. Holes. %.Diameter. 
Maximum Load, 22Tons. Bolts or RivETS,%'IhAMEiEK. 






REDPATH, BROWN & CO., LIMITED. 



STEEL JOrSTS. 

Steel Joists Min. Span. Max. Lqadl 
15x6x59 LBS. 10 Feet. 20 Tons. 

15x5x42 „ 9 , 17 „ 

ANGi£C(£Ars.€K3l£ic)ix](K^ Holes. % Diameter. 

Fishplates. 12'x12x 14" Bolts or Rivets.%' Diameter. 


. dn7 
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ENP ANGLES AND FISHPLATES. 

STANDARD DETAILS* 



STEEL JOISTS 

Steel Joists. Min. Span. Max. Load 

14 X 6'x 57 LBS. 10 Feet. 20 Tons. 

14x6'x46 . 10 . 16 „ 

Angle (1eats.6x3}^*x1^K)1^'’ Holes. % I^ameter. 
FBhPLATEs. lExlOxHT. Bolts OR Rivets.^’ Diameter. 
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STEEL JOIST, lO'x 6"x 42 lbs. ^ 

Angi£ Cleats. 6x3l?xVi’x 7’ Fishplates. 7 xl2xV£. 
Minimum Sean. 8 Feet. Holes. % Diameter. 
Maximum Lqar 13 Tons. Bolts or RnrETS.»4DiAMEnx. 
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END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOISTS. 


Steel Joists. 

Min Span. 

Ma-\. Load. 

8 X 6 X 35 LBS. 

5 Feet. 

14 Tons. 

8”x5'x 28 . 

5 „ 

11 „ 

8'x4'xl8 .. 

4 „ 

9 „ 

7'x4'xl6 „ 

4 „ 

8 .. 


Angle Cleats. Holes, % Diameter. 

Fishplates. 4x12x^''. Bolts or Rivets.%'Diameiix. 
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END ANGLES AND FISHPLATES. 

STANDARD DETAILS. 



STEEL JOISTS. 

Steel Joists. Min. Span. Max. Load. 

49^^xl?^’•x6JfeLBS. 2 Feet. 4 Tons. 

4'x 3' .. 2 „ 4 .. 

4’ X 1 %' X 5 « 2 • 3 

Angie Cleats. 6x3tfx^x25^. Hmes. % Diameter. 
Fishplates, 2Ifxl2xH'. Bolts or Rivets.%* Diameter. 
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END ANGLES AND FISHPLATES. 


STANDARD DETAILS. 



STEEL JOISTS. 

Steel Joists. Min. Span. Max. Load 
S'xJ'xffliLBS. 2 Feet. 4 Tons. 

3'xlMrx4 , 1 . 3 .. 

Angle Geats. 6x3^xl£xl^ Holes, % Diameter. 
Fisi^>lates. IMTxlZx^'. Bolts or Rivets.%' Diameter. 
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STANCHION CAPS AND BASES. 


• TYPICAL DETAILS. 
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STANCHION CAPS AND BASES. 


• TYPICAL DETAILS, 
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STANCHION CAPS AND BASES. 

TYPICAL DETAILS. 
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STANCHION CAPS AND BASES. 


• TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 


• TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 

• typical details. 
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SPLICES AND CONNECTIONS. 


TYPICAL DETAILS. 
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SPLICES AND CONNECTIONS. 


ryPICAL- DETAILS. 
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CONNECTION. 

TYPICAL DETAIL. ‘ 
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An Interior of One of the Works. 
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General View of One of the Works. 
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•I.'. 'III.* . 
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Details, 
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stanchions, sue loads, 

o I M nnital stresses, 
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H » 9 weights of rivet heads in, » 
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tableia of, 

, explanations of, - - - 

.Applantioii, centre of, eooentric loading, . - . • 

Aj^lications of— 

alignment oharts, stanchions, 

ff n , wind pressure, . . - - 

coefficients, deflection, warns, 

II , eccentricity, stanchions, ... - 

ft , length, roof members, .... 

II , stress, II n .... 

formules for centre of application, - . - - 

•I fi deflection, 

n II equivalent tabular loads, * - 

II II steel grillage foandations, 

« ft web buckling, 

It II weight of purlins and roof covering, • 

11 11 II 11 roof truss (approximate), 

loads on one foot span, 

mathematical tables, 

moments of resistance, girders, ..... 

- radii of gyration, stanchions, 

tables of Part I. , 

I, ,1 11 II., .... II. 207-210; 

n It girders in descending order, 

fi II joists in concrete, 

•I H rivet pitch, 

Approximation, degree of, for tabular load^. 

Arm- 

angles, flanges added, 

circles, 

deductions from, for rivet holes, .... 

fiat rolled edge steel, 

square and round steel, 

tabular, definition of, - •* . . . - 

See also Tables, Parts I. and il. 

Arm of eooentriclty, definition of, • > - • - 

, direction of, 

Arrangement of contents, notes on, - - * > J 

A^halte for roof oovering, 

A^es and Axis- 

asymmetrical, definition of, 

II , note on, 

oenti'al and neutral, definition of, - - > - 

II H II , note on, . - - . . 

M M » » position of in angle oouMIuMjLsta 

II II u , II If II compo 

•I e n » « lir It standar^^^V .y * 

II 'll ** w n niisymins^hdlcMu 


PAOB 

- m 
n. 196 

- n. 207-210 

IIL 228-229 ; 

- IL m-270 i 

- II, ,207-210 

- ni. 229 

in. 229 

IV. 280-282 
IV. 266-270 
IV. 266 I 
IV. 291-293 
IV. 274 i 

- III. 228 

- III. 228 

- I. 114-116 
rV. 364-368 ! 

- L 109-110 I 
. II. 207-210 I 

IV. 2B2eteeq. j 
IV, 279 et eeg. 

- I. 109-110 

I. 107 
I. 50, 63, 66, 69 
10 


- rV. 318 
IV. 362-363 

1 . 112 

- IV. 320 
IV. 824 : 

112; IL 194 

XL 206 

- XL 206 
108; IL 192 

- xa 224 

- XV. 246 

JOL m 

» JW. 246 
246 

m -My mm: 
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Axts cmd Axis — [ecnUiniuid), p^gb 

definition of, ly^ 245 

ti , note on, - IX 205 

relative to tabulat^properfcieB, notes on, - L 113114$ 11. 194-195, 

symmetry of, definition of, - IV. 245 

Axial eoefficients, notes on, IT. 205-206 

reference letters, note on, 1. 114 


B 

Bases for stanchions, solid round steel, diagrams of, - 

, n II » , sizes of slaliH in stoi-k, 
, typioal details oL - 
, weight of, note on, . 

Basis weight of steel used in oalcnlations. 

Batten plates, note on, 


IL 

II. 

V. 


188, 190 

189, 191 
417422 

11, 194 


II. 


proportions and spacing of, »>n angle e. impound stain'liions, II. 


IV. 


, If II II II , It channel n m 

, II (I It II , II joist n n 

Ste also Lattice bars. 

Bearing plates, formula for thickness of, 

, notes on, - - 

Bearing values of rivets and bolts, 

Beams— 

For reference marks, dimensions, safe loads and jnoperties, 
see TABiiES, Part I. 

bearing plates for, notes and formulae, 
bending moments in, diagrams and formulae, 

If If II , notes on, . - - 

broad flange, sections of in stock, 
concrete and steel joists combined, notes aiid formulae, 

II If II It II , tables of, 

condition of loading on, general, 

II for tabulated loads on, 
considerations afiectiiig the selection of sectioiiK, 
definition of, ----- - 

II II , simple, . - - - - 

deflection of, notes and formula*, 
dUiribution of str :>S8 in, notes on, 
eeonomical considerations afieoting design ol, 
end connections to stanchions, typical details, 
end reactioiis of, diagrams and formulic, - 
41 « H , notes on, - - - - 

eipamlentC^ular load», formul® for, 
extreme fil^es of, notes on, - 

factors of safety for, 

fmmttlaSf ... - - 


II. 


IV. 


192 
181 
II. 155 
137, 139 

IV. 278 
IV. 278 
30S 309 


IV. 


IV. 


IV. 278 
25S-263 
244, 257, 264 
U 

I. 107, no 
I, 10i)-106 
IV. 248 
IV. 239 
IV. 252 
IV, 241 
IV 242 
244, 265-271 

- IV. 242 

IV. 246-248 

- V. 423-428 
IV. 258-263 

IV. 243 
IV. 253-256 

- IV. 242 

- IV. 253 

IV. 303-304 
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Beams— (con^muecf). paqb 

lateral support of, - • IV. 256-257 

laws of equilibrium of, IV. 243 

ri for strength of, ------- - IV, 244-245 

modulus of section of, notefi and formiibe, - - - 1 V. 246. 264, 299-304 

moment of inertia of, *> ‘f „ , • - IV. 245-246, 298-306 

moment of resistance of, m it „ , - - . IV. 245, 257| 264 

neutral axis of, notes on. IV. 242 

properties of, notes and formulae, IV. 239, 299-306 

shearing forces in, diagrams and fonmiUo, - - . - IV. 258-263 

It n II , notes on, IV. 243-244 

standard end angles for. perspective drawingc, „ - . - V, 403-416 

II fishplates for, h n , * - - - V. 403-416 

stiffeners for, notes on design of, TV. 274-275 

6upi)orting brick walls, notes on, ----- TV. 250-251 

variations of the tabular conditions, - - - - - IV, 2o^ et seq, 

vreb buckling of, notes and formula?, IV. 271-274 

working atresses for, LV. 253 

Sef aXeo Angles, Channels, Girders, Joists and Tecs. 

Bending or flexiire, definition of, * IV. 241 

Bending^ Moment — 

definition of, IV. 244 

diagrams and formula?, IV. 258-203 

general formulff;, IV. 303 >304 

maximum, position of, IV', 244 

II II II , in overhead travelling crane girders, • IV. 205 

minimum, position of, IV. 244 

notes and formulas, IV. 244, 257, 264 

in stanchions eccentrically loaded, IV. 282-283 

II II latticed, IV. 285, 287 

II steel grillage foiindHtions, IV. 293 

Bolts, Levi’is, sizes of, - IV. 312 

, shearing and bearing values of, ... - IV. 308-309 

, Whitworth standard, dimensions of, IV. 312 

, 1 . » » weights of, IV, 310-311 

Both ends fixe<l, flat or round. See Conditions of cuds. 

Box plate girders, tables of, I. 78* 79 

See also Girders, box plate. 

Bracing on lat^ticed stanchions. See Lattice Imrs. 

Brackets for stanchions, notes on, IV. 283 

, perspective drawings of, - - - V. 417-428 

Breadth of compression flange, ratio of, to span, - - - I. Ill 

flange plates, variations of, I. 114 

Breaking loads, angles and tees as beams, - - - r * !• 80-99 

See also Leads. 

Bridge rails, lengths of in stock, 6 

, sections of, IV. 328 
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See EngiDeerin^. 


Engineering Standards Committee 
and metric equivalents) - 
standard specification, - 
weights and measures, • 

Broad flange beams, sections of in stock. 
Buckling web. See Web buckling. 


Oapaoity, British measure of, 

• carrying, girders in order of, • • ^ > 

, metric measure of, 

Caps for stanchions, perspective drawings of, 

, of solid round steel, notes and formulae, 
, It I) n II , stock sizes of, - 
Carrying capacity, girders in order of, > ... 

Oast iron separators, sizes and weights of, ... 

, weight of per cubic foot, 

Ceilings, plaster, note on deflection of, • • • - 

, weight of, 

Central axis or axes. See Axes. 

Centre of application of eccentric load systems, note on, • 


gravity, position of in standard sections, - 
K , If II ti unsymmeirical compoun 
Centres of oomponent members, notes on, • 

Set also Tables, Pak t TI. 

holes. See Holes, 
rivets. Set Rivets. 

Channel oompound girders, tables of, ... 

stanchions, tables of, • 

See also Cirders and Stanchions. 

Clwiineto— 

beams, notes on as, 

ti , tables of as, 

dimensions of, 

net moments of Inertia of, 

position of central axes in, 

spacing of holes in flanges of, « • - • 

stanohiouB, noter tm as, 

I, , tables of as, 

stock, leii^hs of in, 

II , seotions of in, - • • 

sig-zag lines of tables, explanations of, 

Charts, alignment for normal wind pressure, 

stanchions, - - - ► 

Otroles, areas of advancing by i ths, . « - - 

, cireumferenoes of, aavanoing by i ths. 



PXGX 

IV. 

372-387 


7 

IV. 

372, 374 


]] 


IV. 374 

- I. 60-67 

- 

IV. 375 

- V. 

417-42-2 
IV. 281 

JI. 

189-191 
I. 60-67 
IV. 317 
IV. 263 
1. 116 
III. 224 

l\ 

II. 196 

IV. 

280-282 

V. 

392-401 

- 

V. 402 

TI. 

196-196 


1. 74-75 

11. 

164-169 

in. 113-114 


I. 70-73 

- V. 

394-395 
TV. 326 

. V. 

394-395 

. V. 

394-395 

IL 

.194, 206 

II. 

150-153 

. 

6 

- 

1 . 70-73 

i; 

11. 204 
III. 227 

. II. 

200-201 

IV. 

362-363 

IV. 

360-361 


16 * 
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PAGB 

Gircumferenoes of circles, advanoiu^ hy ^ th«, . - . • IV. 360*861 

Clear span, definition of, I. 110-11) 

See aleo Span. 

Coefficients— 

de flection, for beams, applications of, ... . JV. 266,268-270 

II ,11 ji , derivation of, . - - - . . IV. 265 

ti , It 11 , notes and form ulfle, * - . . • I. 116-117 

Sec aim Tables, Part I. 

eccentricity, for stanchions, applications of, ... - II. 207-210 

II , M •» j dexivation of, - . - - IV. 282, 283 

II ,11 It ) notes and formula, . . II. 205-210 

aS’cc afso 'J'ables, Part II. . 

length and stress, for loof members, applications of, - HI. 221-222, 228-229 
II II JI , II II 11 , derivation of, ... fn. 220 

II H M » If II tt » notes and formulas, - IlL 221-222 

See, also Tables, Part III. 

Columns — 

solid round steel, bases and caps, diagram of, • . II* 188, 190 

it II u , design of caps for, * - ... IV. 284 

11 It II , lengths of bars in stock for, .... 0 

II If t» , notes on, II. 193, 196 

fi H II , sizes of slabs in stock for, • . . H. 189, 191 

H 11 w • tables of, - - II. 188-101 

See cUeo Stanchions. 

Committee, British Engineering Standards. See Engineering. 

Component members of stanchions, centres of, notes on, - - - IL 195-196 

See also Tables, Part II. 

normal, of wind pressure, Aligument Chart, - • • III. 227 

It , II II II , notes and fomniilm, - • HI. 220 

Composition of ooinpound girders, note on, 1. 112 

sections. See Tables, Parts I. and II. 
stanchions, note on, . . • • • H. 193 

Compound girders, fifes Girders, compound. 

stanchions. See Stanchions, compound. 

Compression, concrete in, safe working stress for, « > • . • L 100 

Concentric loads. See Loads concentric. 

Concrete and steel combined, notes on, - 1. 110 

, safe working stress for, • • •> I. 100 

, tables of, 1. 100-107 

Conditions, basis, for tabulated results, IV. 239 

, of ends of stanchions, .... II. 197^ 199^ 203-204 
Set aim Tables, Part H. 

I of Bupxiort of beams, note on, L 111 

Set also Tables, Part I. 

f relative to stock materials and orders, .... 6-8 

, II II tabulated results, IV. 239 

, tabular, variations of, * • • • • * IV. 253*256 
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PAO£ 

Conductor pipes for rainwater, notes on proportions of, - - III. 290-231 

Connections, beams to stanchions, typical details, perspective 

drawings, V^. 423-428 

, end angles for joists, V. 403-416 

, fish plates •« 403-416 

Contents, notes on arrangement of, . 9 

of Part L, I. 108 

of Part IL, n. 192 

Continuous siians, angles and tees as purlins over, - - - « 1 . 80-99 

Corrugated sheeting, galvanised, sizes and weights of, - - IV. 316 

Cosecants, natural, IV. 342-343, 367 

Cosines, natural, IV. 338-339, 367 

Cotangents, natural, - - IV. 310-347, 367 

Coupling boxes, hexagon, sizes and weights of, IV. 313 

Coverings, roof, weights of, . HI. 224 

Cranes, overhead travelling, notes on, IV. 293-298 

, particulars and weights of, - - • IV. 298 

Cubes of numbers, IV. 364-357 

and fractional parts, IV. 358-359 

Cubio foot, weight of steel per, 7 

measure, British, . , . IV. 374 

ti , metric, IV. 376 

Curtailment of flange-plates, diagram, - • - . - - JV, ^7 

, notes on, TV. 276-277 

Curves, Moncrieff stanchion formula?, II, 198 

Cutting to lengtlis, 8 

D 

Dead load, total on roof truss, III. 222 

Decimal equivalents of fractions of one inch, IV. 369 

one foot for each 7 ^ th inch, - - IV. 370-371 

Decrease in distances of component members, notes on, - > II. 195-196 

widths of flange plates, notes on, - * - - - 1. 114-115 

Definition- 

area, 1 , 112 ; IL 194 

arm of eccentricity, IL 205 

axial ooefficionts, H. 205 

both ends fixed, II. 203-204 

It 11 flat, ■ - •• - • - - • - -II. 203-204 

eocentrio loading, - - II. 204-205 

fundamental terms of statics, IV. 240-246 

limiting heights, - . - . IL 196 

principal axes, H. 205 

ratio of sleiHlerness, 11.196 

spans, I. 110-111 

standard thicknesses, L 112 

tabular loads on beams, . - - - - • - 1 . 110-111 

u II 11 latticed stanchions, IT. 192-193 

« If If stanchions, • • - - - • - II. 195-196 
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Deflection — pao* 

beams Btipporting brick walls, permitted ratios of, - • - IT. 271 

deiiuitioD of, IV. 244 

fornmliB, IV. 258-263 

maximom, position of, * ■ “ “ IV. 244 

notes, formulzB and applications, • - 1. 116-117; IV. 265-271 

plastered ceilings, note on, I. 116 

zig-zag lines, explanation of, I. 1 16 

Deflection coeffleients. See Coefficients. 

Deformation — 

definition of, IV. 241 

elastic, definition of, IV. 241 

permanent set, definition of, IV. 241 

ratio of, to stress, * ? - 241 

substituted for strain, . IV. 240 

unital, definition of, IV. 241 

Depth of beams, economical, not-ea on, - - - I. 109 ; IV. 247 

, ratios of to span, notes, formulna and 

applications, I. 116; IV. 267 

, restricted and unrestricted, notes, formulie and 

applications, IV. 268-270 

Details. See Part V. 

Diameter of rivets in compound sections. See Tables, Paris I, and II, 

Dimensions of sections. See Tables, Parts T. IT. 

II , units of, I, 13 1 

standard sections, V. 392-401 

Distances between component members, - - ► - 11. 137-149,155, 159 


from neutral axis to 

extreme fibres, -TL 151-153,101-179,185-187; V. 392-402 
Distributed loads See Loads. 

See also I’ables, Part L 

Dowppipes and gutters, diagram for propf>rtionir»g, .... in. 231 

, notes on, III. 230 

Duohemin’s formulsB, alignment chart for, ... HI, 227 

, for normal wind pressure, - - III. 506 


E 


Eccentric loading, centre of application of, - ■ IV. 280-282 

, general formula, IV. 282-283 

, notes on, - II. 192, 193, 204-210 

^ See also Loads, 

Eccentiioity, accidental, note on, II. 204-205 

, coefficients. See Coefficients. 

Economical considerations in design of steel worL. - - - IV. 246-248 

Economy of compound girders, note on, I. 109 

Effisetive span of beams, I, 110-111 

See also Span. 

Elastic instability of stanchions, II. 203 

limit, denuition of, • IV. 241 
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LIMITED. 


Elasticity, definibion of modulus of, 

of steel, modulus of, 

Ellipse of inertia, defiuitipn of, 

, referenoe tf), 

Elongation test of steel, 

Ends of beams, support of, 

Ste. also Tables, Part T. 

stanchions, condition of, 

Set also Tables, Part IX. 
Engineering Standards Committee— • 

aoknowTedgmeut to, 

reference marks, - ^ 1. Jti, 18 

sections recommended by, - - - - 6; I. 16, 18 

specifiaition for Bti'uctural steel, 

standard thicknesses, I. 16, 18, 70, 

Equal angles. Set Angles. 

Equilibrium, laws of, - 

, of moment of resistance and bending moment, 
Equivalent concentric load value, . - - . . 

Set oUeo Tables, Pari IT. 

tabular loads, notes and form u he, .... 

Equivalents, British and metric, 

Establishments of the Company, 

Examples. See Applications. 

Experiments on wind pressure, notes on, 

Explanations of tables, Fart I. , • 

, Part II., 

.Part 111., 

, Part IV. 

Extreme fibres, definition of, - - > - 

, distances from neutral axes to, TI. }«ol*153, 161 


IV. 241 
I. 117 
IV. 245 
n. 195 
7 

I. 3 
II. 203-204 


10 

, 70, 72, 80-98 
, 70, 72, 80-98 
7 

72, 80-98, 112 

IV, 243 245 
1. 109 
H. 207 

IV. 253-256 
IV. 372-387 

• III. 225 

• 1. 108-117 
- 11. 192-210 

III, 220-224 

IV. 364-368 
IV. 242 

179, 185-187 ; 
V, 392-402 


Factor of safety and M'x»rking stress, notes on, - 
11 «i I. , table, 

for angles, footnote on, . - - - 

II beams, note oti, 

aScc also Tables, I^art I. 
in Stanchion Formula.*, . . - - 

Feet and inches to millimetres, 

to metres, 

Fibres, extreme, detiniviou of, • - - . . 

Fishplates, standard, for joists, - - - - - 

Fittings, galvanised corrugated sheet, sizes and weights of, 
Flange plates, curtailment of, graphic meth<Kl, - 
standard mean thicknesses of, 
width, ratio of to span, - - . . - 


- IV. 263 

- IV. 253 

1. 80-91 

1. Ill 

- II. 202-203 
IV. 376-377 

- IV. 384 

- IV. 242 

- V. 403-416 

IV. 316 
IV. 276-277 

- V. 892-395 

L 111 
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PAGE 

FUts, rolled edge steel, areas of, • IV. 320 

, stock, lengths of in, - , - - • 6 

, II , weights of in, > > • - - IV. 321-323 

Flexure, definition of, IV. 241 

Floor loads, IV. 249 

Foot, cubic, weight of steel per 7 

, decimals of, for each ^th of an inch, .... lY. 370-371 
, lineal, weights of sections per. JSee Tables, Parts L and 11. 

Foroe, external, definition of, • IV. 240 

, moment of, definition of, IV. 242 

, positive and negative, definition of, * * ” . 

, shearing, definition of, - IV. 243 

Formulae — 

batten plates for compound stanchions, - II. 136-139, 154-155, 180-181 

l^aring plates for girders, IV. 278 

bending moment, IV. 257-264 

centre of application of eccentric load, • • . . ly. 280-281 

defieotioD, coeffioients, I. 116-117 

, notes and applications, - - • IV. 265-271 

See aleo foot^iotes, Tables, Part 1. 

eocentrioity coefficients, II. 207 

See also footnotes, Tables, Part IL 

eccentric loading, general, IV. 282-283 

equivalent tabuhkr load, IV. 253-256 

flexure, general, • . . . . lY. 302 

II , It , reference to, IV. 803 

joists in concrete, I. 107 

lattice bars, IV. 284-288 

II It and batten plates, - • • 11. 136-139, 154-155, 160-181 

modulus of section, - ■ IV. 264 

moment of inertia, IV. 299-306 

II II resistance, IV. 257-264 

Moncrieff Stanchion, II. 197*204 

slab caps, IV. 284 

Stanchion, Monorieffi IL 197-204 

steel grillage foundations, IV. 289-293 

web buckling,, IV. 271-274 

Foundations— * 

loads on, method of calculating, ...... IV, 288 

notes on, - IV. 288-293 

safe pressures on, IV. 289 

steel grillage, design of, IV. 289-293 

Fractions of an inch expressed in decimals, ..... IV, 368 

to millimetres, IV, 878-379 

Framing, side, angles and tees as, footnotes on, • - • • L 80-99 

Functions, trigonometrical, IV- ^-881 
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Galyanised ooirugated sheeting, weight of, IIL 224 

ti sheets, sizes and weights of, - • * lY. 316 

fittings, sizec^and weights of, IV. 316 

Qas tubing, sizes and weights of, lY, 312 

Girders— 

areas of, note on, I, 112 

box plate, tables of, I. 78-79 

oompoeition of, notes on, I. 112 

compound, arranged in order of strength, application of, - - J. 109'110 

II , II II II II It , tables of, > • - I. 00-67 

11 , double channel type, note on, 1. 110 

fi , It II n , tables of, ----- I, 74-76 

II , It joist M , tables of, I. 30-39 

fi , economical oonelrlerations, - - I. 109 ; IV, 246-248 

n , range included in tables, notes on, - - - 9 ; 1. 108 

II , rivet diameter and pitch. iSec Tables, - -I. 20-48,68, 74 
It , rivet pitch, applications of tables of, - - 1. 50, 53, 56, 69 

II t (* « > notes on, - - - - - I. 108 

II 9 » n , tables of, T. 50-69 

It , single joist type, tables of, I. 20-29 

It , ri II II , uiisym metrical, dimeiisious of, - V. 402 
II I II II It , M , note on, • - I. 110 

If , II M ti , II , tables of, - • I» 68-69 

H , triple joist type, tables of, L 40-49 

curtailment of flange plates, graphic method, - • • \\\ 276-277 

flanjge thioknesses of, note on, 1. 112 

italics of tables, explanation of, I. 108 

II II II , notes on, IV. 275 

loads on 1 foot span, application of, I. 114-116 

moment of resisteuce of, notes on, I. 109 

plate, note on, I- 110 

n , rivet pitch, footnotes on, * - I. 76, 78 

It , tables of, L 76-77 

properties of, notes on, I. 113-114 

stiffeners and web buckling, notes and formnlro, I. 116-116; IV. 271-276 

weights per foot, note on, - I* 112 

*ig-ssag lines on tables, explanations of, - - - - - L 115-116 

Glass roofing, weight of, - HI, 224 

Grillage foundations, ::ote8, formulie and applications, - ■ IV. 289-293 

Gutters and dcwnpipes, diagram for proportioning, ... - III. 231 

, notes on, - IIL 230 

Gyration, radius of. Radius of gyration. 

H 

Heights, limiting, for stanchions, note on, II. 196 

-bolts, galvanised, weight of, IV. 816 

Hooke*sLaw, IV. 241 
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rios 

Holea, flange thicknesses at, note on, 1. 112 

, standard spacing of, ’ - V. Sd2<401 

Hurst, on gutters and downpipes, III. 230 


I 

Inch, decimal equivalents of fractions of, lY. 369 

Inches, and fractions of, to millimetres, IV. 378-379 

Inclination of lattice bars to horizontal, .... 11. 137r 139, 155 

Inertia- 

ellipse of, definition of, , • , “ 

moment of, bridge rails, . IV. 328 

ti II , British and metric conversion factors for, - ■ IV. 376 

n II , compound girders, notes on, I. 113-114 

ii II , compound sections, method of calculation, > IV. 304-306 

II It , definition of, IV. 245-246 

It II , notes, formulae and applications, - - IV. 298-306 

M II , plates at various distances apart, .... IV. 325 

II 11 , rectangles, IV. 326-327 

II » , relative axes, notes on, I. 113-114 

See also Tables, Part 1. 

net moment of, channels, IV. 325 

It II II , joists, IV. 325 

Intentional eccentricity, note cn, II. 205 

See also Eocentticity. 

Italics, in tables, explanations of, - I. 108 ; II. 196 ; IV. 367 

See also footnotes, Parts 1. and II. 


J 


Joist compound girders, tables of, 1. 20-69 

stanchions, n n , U* 128-149 

See also Qirders and Stanchions. 

Joists— 

beams, notes on, as, 1. Ill, 113-114 

II , tables of, as, L 16-19 

If , in concrete, notes and formulae, I. 107» 110 

It , ti 41 , tables of, as, I. 100-106 

dimensions of, V. 392-393 

net moment of inertia of, IV. 225 

spacin^l of holes in fianges of, V. 392-383 

stanchtons, notes on, as, IT. 195, 206 

II , tables of, as, II. 122-125 

stock, lengths of in, * - 6 

II , sections of in, I. 16-19 

' zig-zag lines of tables, explanations of, * - I. 115-116; Hi 204 
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Ketehum on gutters and downpipes, .... 

Kilogrammes to pounds, 

per metre t# pounds per foot, 
per square metre to pounds per square foot. 
King rod tmssesi note on, 


PAGE 

III. 230 

IV. 387 
IV. 387 
IV. 387 
m. 223 


Lateral support of beams, notes on, - < - > T, 111. 

Lattice bars and batten plates, > • - 11. 1.30-130, 154 

, various formulae for, 

Laws of equilibrium, 

for strength of beams, 

Lead covering for roofs, 

Length ooeffioients for roof member.-^, 

Lengths in stock, range of, 

, margins for cutting to, 

Lewis bolts, sizes of, 

Linear measure, British, ' ’ 

, metric, 

Lists, stock, 

Load, total dead, on roof trusses, 

Loading, eooentrio, general formula, 

, R)cation of centre of appliuilion ot, • 

Loads— 

breaking, note on, 

II , on angles and tees as beams, ta!>k'B of, 
concentric, definition of, - - - * . . 

dead, • ■ ' 

distributed, definition of, 

eooentric, notes on, 

equivalent tabular, notes on, 

live, 

maximum on girders, notes on, - * * 

II II beams and girders, notes on, - 

notes on, - - 

on beams and girders. See Tables, Part I. 

II floors and roofs, 

II foundations, - • - - 

11 one foot span, application, 

H 11 It 11 , notes on, 

If stanchions. See Tables, Part. II, 
overhead travelling crane, 

safe approximate, on stanchions by alignment chart, 
n concentric. See Tables, Part II. 

II distributed. See Tables, Part I. 

II on joists in concrete, tables of, 

tabulate basis conditions of, • - - - ’ 

tabular, degree of approximation of, 


IV; 266-257 
ir>5, J81, 192-193 
IV. 284-288 
IV. 243-246 
IV. 244-246 

III. 224 

III. 221-222 

6 

8 

IV. 312 

- IV. 372 

- IV. 373 

6 

- 111. 222 
TV. 282-283 

IV. 280-282 


1. Ill 

- 1. 80-99 

IL 196 
IV. 248-252 
L 110 
-II. 204-210 
IV, 263-266 
TV. 248-252 
IV. 276-276 
I. 116 
IV. 248-262 


IV. 249-260 

- IV. 288 

- 1. 114-116 

- I. 114-116 


IV. 293-298 
. JX. 200-201 


- I. 100-106 

- IV. 239 
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liooation of oentral axis, compound sections, 

centre of application of eccentric loading, 
point of maximum bending moment, 

zero point of shear, 

Logarithms of numbers, tables of, • 

, explanations of, - 


M 

Margin, rolling, 7 

Margins for cutting to specified lengths, 8 

Masonry, safe pressures c*ii, . - - . . ... IV. 289 

, weights of, IV. 261 

Material, definition of, - . - - - . 4 f . IV. 239 

Materials, miscellaneous, weights of, IV. 25L252 

, roofing, weights of, III. 224 

Mathematical tables, notes on, IV. 364-368 

Measures, British, IV. 372, 374 

, metric, IV. 373, 376 

Mensuration, IV, 330 

Merriinan’s formula for weight of roof truss, III. 222 

Method of selection. See f^leotion, method of. 

Metres to feet, IV. 386 

Metric and British equivalents, IV. 372-387 

system, abbreviations for, IV. 373 

M , prefixes in, meaning of, IV. 376 

weights ond measures, IV. 378, 376 

Millimetres to inches, IV. 380 383 

Mboellaneous materials, weights of, IV. 251 >252 

Modulus of Elasticity, I. 117 

II II , definition of, IV. 241 

of section, British and metric equivalents, ... - IV. 376 

II II , definition of, IV. 246 

II II , maximum. See Tables, Part T. 

II fi , notes and formulae, IV. 264 

rr If , relative axes, notes on, L 114 

Moment of a force, definition of, IV. 242 

of inertia, definition of, IV. 246>246 

II II , See Inertia. 

iSec also Tables, Part I. 

of resistance, definition of, IV. 245 

II « * I notes and formulae on, - - 1. 60-07 ; IV. 257-264 

See cUao Resistance. 

Monorieff Stanchion Formulae, notes on, 11. 197-204 

N 

National Physical Laboratory, wind experiments, ... - IIL 225 

Natural cosecants, - - IV. 342>343 

cosines, IV. 338>^9 


IV. 804-305 
IV. 280-282 
. IV, 244 
• - - IV. 244 

IV. 332-333 
IV. 364-366 
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PAGE 

Natural cotangents, IV, 346>347 

seoants, IV. 344 345 

Bines, IV. 336-337 

tangents, - * IV. 340-341 

Neutral axis, definition of, IV. 242 

SeA also Axes, neutral. 

Normal component of wind pressure, III. 226-227 

Notation, dimensiouB of sections, I. Ill ; II. 193 

, notes on, IV. 246 

Notes, explanatory of the Tables of Part T. 1. 108-117 

, ti .1 M .. of Part IT. .... IL 192-210 
, M of Part III. .... HI. 220-224 

on use of Mathematical Tables of Part IV. - - - IV. 364-368 

Nuts and bolts, Whitworth standaid, dimensions of, ... IV. 312 

, weights of, - - - IV. 310-311 

o 

Ordered lengths, cutting margins for, 8 

Overall dimensions. StA DimeiisionB and Sizes. 


P 


Panel lengths, roof, calculation of, - III. 229 

Parallel joists, notes on, IV. 27r> 

Permanent set, definition of, IV. 241 

Photographs of Works, V, 433-436 

Pillars. 8€A Stanchions. 

Pitch of rivets. See Rivets. 

Plaster ceilings, note on, I. 116 ; IV. 270 

, weight of, III. 224 

Plate girders, tables of, I- 76-79 

StA also (Girders. 

Plates, curtailment of flange, giapbic method, - - ■ - IV. 276-277 

, lengths of, in stock, 6 


, tie, on stanchions. See Batten plates, 

, at various distances apait, moment of inertia of, 

Ports, shipping, 

Position of centre of gravity, 

neutral axis, 

Pounds to kilogrammes, 

per foot to kilogrammes per metre, 

If square foot to kilogrammes per square metre, 
Prefixes used in metric Bvsteni, ... - 

Pressure of wind, normal, on roofs, - - - - 

Pressures on foundations and masonry, tables of safe.. 
Principals, roof* Sss Roof and Roof trusses. 


6 

V. 392-402 
V. 392-402 
IV. ;m 
IV. 386 
IV. 386 
IV. 376 
III. W 
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PropertieB, dfifinition of. 


PAGE 

IV. 246 

, general formulsB, 

. 

IV. 299-303 

, notes on, - - 

. 

IV, 239 

of compound sections, fonuulie. 

• 

IV. 304-306 

ft sections, as beams or girders. Set Tables, Part 1, 

, II II , as fltancbions. See Tables, Part 11. 

•1 M , notes on, - >10; L 112-114; 

II, 194-196 

Proportions of lattice bars and batten plates, - 
Parlins, angles and tees as, footnotes on, • 

11. 136-139 

164-155, 181 

. 

1. 80-98 

, wmght of, 

. 

lU. 222 

Q 

Quality of steel in stock, 

■ 

67 

R 

Radius of gyration, deiinitiou of, - • • • 

. 

IV. 246 

. relative axes, notes on. 

. 

n. 194 

See also Tables, Fai t II. 

Rafters, design of, 


III. 223 

Hails, bridge, lengths of in stock, .... 


6 

, properties of, 


IV. 328 

Ratio of deflection to span, 


IV. 267 

If c II ti , note on, - - - • 

See also footiioies, Tables, 
of slendomesB, definition of, > 


I. 116 

Part 1. 

IL 196 

Reactions, definition of, 


rv. 240 

, example of calculation of, ... 


IV. 262-263 

, formulae for, 


IV. 2S8-263 

of roofs, 


m. 220 

, rules for, 


IV. 243 

Rectangles, moment of inertia of, • > • • 


IV. 826827 

Reeled pitch of rivets, diagrams of, - 

I. 

60, 63, 66, 69 

See also Rivets. j 

Reference marks of Engineering Standards Committee, 

1. 16-18, 70-72. 80-98 

See also Tables, Parts I. and II. 

Resistance, moment of, 

• • . 

L 60 67 

, definition of, - - - 

. 

IV. 245 

* , note on, .... 


1. 109 

, notes and formulas. 

. 

IV. 267-264 

Rivet holes, deductions for, 

1. 113-114 

: n. 195 

, II II , in properties, 

- 

rv. 306 

, diameters of, 

. 

V. 392-401 

, flange thicknesses at, - - - > 

. 

1 112 

, positions of, 

. 

V. 992-401 

Rivet pitch for compound girders, note on, 

- 

I 108 

See also footnotes, Tables, Part I. 
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Rivet pitch for compoiind stanchions, note on, 



II. 194 

, notes on, .... 



IV. 5J75-276 

tables, ...... 

. 


I. 50-59 

Rivet pitches, diagrams^}!. 

- 

. I. 

50, 53, 56, 59 

spacing, notes on 

. 


- IV. 276 

BiveUug, hand and machine, allowance for. 

. 


- IV. 315 

Rivets, diameters of for compound girders. See Tables, Part X. 


, II It II 11 stanchions. 

See Tables. Part II. 

, galvanised, weights of, • 



‘ IV. 316 

, shearing and bearing values of, 



- IV. 309 

, weights of, 



- IV. 314 

Rolled edge flats, lengths of in stock, 



6 

Rolling margin, 



7 

Roof- 




coverings, approximate weights of, 



- III. 224 

details, 



- V. 430-432 

diagrams, explanations of, • 



III. 223 

loads, 



- rv. 250 

members, details oi^ * 



- V. 430-432 

11 , stress and length ooefEicients, 



m. 220-221 

rafters, 



m. 223 

trusses, design of, • • • • 



lU. 223 

M , explanation of tables, • 


• • 

in. 220-224 

i> , King rod, note on. 



III. 223 

II , ridged, types of, - 



III. 214-219 

II , total dead load on, 



■ ni 222 

It , 11 wind pressure on, - 



. IIL 222 

II , weight oif by Merriman, 



- III. 222 

Roofing screws, galvanised, weights of. 



- IV. 316 

Roots, square, of numbers, 



IV. 350-363 

Round and square steel, areas and weights of, 

• 

* 

IV. 324 

Rounds, lengths of in stock, 

, 


6 

, solid steel, as stanchions, caps, notes and formulae, 

. IV. 284 

, II II II M , diagrams of caps and bases, 

n. 188, 190 

1 • II II It ir , notes on, 

- 

. 

n. 193. 195 

1 . M II II M , sizes of caps and bases in stock 

n. 189, 191 

, II II 11 II , tables of, 

• 

« • 

11. 188-191 

s 




Safe loads. See Loads. 




stress. See Stress. 




Secants, natural, 

- • 

m 9 

IV. 344-345 

Section, modulus of. See Modulus of section. 




Sections— 




, compound, properties of, - 

• 

« « 

IV. 804-306 

diagrams of. See Tables, Parts L and IL 




minimum, used in roof design, - 

• 

» 9 

• m. m 
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Sections— (con<tntt««E 


notation of, L 111. II. 193 

aeleotion of, notes on, IV. 252-276 

standard, dimensions of, • . y. d92-401 

See also Tables, Parts L and U. 

units of dimensions of, J. m. H. 193 

Selection of compound girders, method of, .... 1, 60-67, 109 

sections, notes on, IV. 252-276 

Separators, oast iron, notes on, IV. 275 

sizes and weights of, IV, 317 

Set, permanent, definition of, ---••-• * IV. 241 

Shear, formal®, - - - IV. 258-263 

, location of zero point, * IV* 244 

Shearing force, vertical, definition of, - IV. 243 

value of rivets and bolts, IV. 308-309 

Sheets, galvanised corrugated, fittings for, sizes and weights of, - IV. 316 

, sizes and weights of, • - • • IV. 316 

Shipping ports, 6 

Sines, natural, IV, 336-337 

Sizes of slabs in stock, IL 189-191 

overall, units of, LULU. 193 

See also Tables, Parts I. and II, 

Sketches. See I/iagrams. 

Slabs, sizes of, in stock, II. 189, 191 

Slates, roofing, weights of, III. 224 

Slenderness, ratio of, definition of, IL 196 

Solid steel rounds. See Rounds. 

Solution of triangles, -. IV, 331 

Spacing of holes in flanges, - - V, 392-401 

lattice bars and batten plates, ^ee lattice bars. 

rivets, notes on, IV. 276 

Spans, continuous, angles and tees over, footnote on, • - • L 80-99 

, effective, note on, - ' • L 110-111 

I maximum, for deflection, note on, - - * • • - L116 

Set alto Tables, Part I. 

, minimum, for various rivet pitches, tables of, • - - L 50-59 

, ti , n web buokling, note on, L 115 

, H , notes OB, IV. 275-276 

See alto Tables, Part L 

Specifications, British Standard, for structural steel, ... 7 

, gutters and downpipes, ------ HL 230 

, uittioe bars and batten plates, - • 11. 137, 139, 155, 181 

Specified lengths, ootting to, margin for, 8 

Splices of stanchions, typical details of, penmective drawings, • V. 423-427 
Square and round steel, areas and weights of, • • - - • IV. 324 

centimetres to square inches* IV. 385 

feet to square centimetres, •-••••• IV. 384 
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Square inches to square oentitnetrea, IV. 384 

nieaBure, British, - - IV. 374 

II , metric, IV. 375 

metres to square feet, - IV. 885 

roots of numbers, - IV. 350<3d3 

Squares of numbers, IV. 348 >349 

Stanchion, definition of, IV. 242 

Stanchions— 

alignment charts for, II. 200-201 

angle and tee in buildingR, note on. II. 193 

angle, tables of, II. 150-167 

areas of, note on, II. 194 

arm of eccentricity, definition of, II. 205 

batten plates on, proportions and spacing of, 

TT. KiG-i.SP, 154-165, 180-181, 192-193 

brackets on, note on, IV. 283 

channel, tables of, • - - IL 150-163 


compound, composition of, notes on, • 

, donble angle types, tables of, - 
, II channel types, tables of, 

, II joist types, tables of, - 

, rivet pitch, notes on, ... 

,1 , spacing of oomponent members, notes on, 

ooncentrio and eccentric loading combined, note on, 
concentric loading, definition of, ... 

condition of ends of, notes on, - 
connections of beams to, perspective drawings, 
details of, typical, perspective drawings, 
eccentric loading on, notes on,' - 
flat ended, definition of, - 
FormulsB, Monorieff, notes on, - 
foundations for, calculation of loads on, 
italics of tables, explanations of, 

joists, tables of, 

latticed, various formulie for, • 
latticing on, proportions and spacing of, 
limiting heights of, - - - - 

ratio of slenderness of, notes on, 
safe loads on, tables of. See Part 11. 
solid round steel, notes on, - 

If ,1 II , tables of, - - - 

stresses, working unital, tables of and notes 
tee, tables of, - - ; 

variations of tabular conditions, notes on, 
weights per foot of, notes on, - 
aig-zag lines of tables, explanations of, 


II. 193 
168-183 
154-169 
1.36-149 
II. 194 
195-196 
IL 210 
II. 196 
197-204 
423-428 
417-428 
280-284 
II. 204 
197-204 
IV. 288 
II. 196 
TI. 122-126 
IV. 284-288 
154-165,180-181,192-193 
II. 196 
II. 196 

rV. 284 
IT. 188-191 
- II. 198-200 
IL 184-187 
IV. 279 
n. 194 
IL 204 
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Standard angle oonneoticmB for joiBis, perspeotive drawings, - - V. 408>416 

dimensions of sections, - - - , - - - • V. 892'401 

fishplates for joists, perspective drawings, • - V* 403*416 

rivet pitch, girders, • . . . I. 108 

II » , stanchions, TI* 194 

sections, dimensions of, - - - * - - - * V. 392*401 

spacing of holes, V, 392*401 

thicknesses, . . . . L 17,19.71,73; V. 892-401 

See also Thicknesses. 

Standards Engineering Committee. See Engineering. 

Static load, definition of, IV. 240 

Statics, fundamental definitions in, IV. 240-246 

Steel, structural, modalus of elasticity of, - - - I. 117 

, quality of in stock, 6-7 

, standard specification for, 7 

, test elongation of, - - 7 

, ultimate strength of, 7 

, weight of, basis, 7 

Stiffoners, details of, perspective drawings, V. 4SB& 

.notes on, I. 115; IV. 274.275 

Stock, lengths of sections m, 6-6 

, listo of, 6 

, quality of sted in, 6-7 

, ran^e of sections in, 6-6 

, seotioQS in, angles, 1. 80-91 

, ft II , broad flange beam^, II 

, If It , channels, - - I. 70-78 

, II II , joists, I. I7f 19 

,11 If , tees, 1. 93-99 

, sizes of slabs for solid round stanchioub, ... XI. 189, 191 

Strain, note on, IV. 240 

Strength of beams, laws for, - IV, 244*246 

, girders arranged in descending order of, • - - I* 60-67 

, moreases per cent, in, for joists in concrete, • - - 1. 106-107 

, ultimate, definition of, - IV. 240 

, ultimate tensile, of steel in stock, ..... 7 

Strau ooefficients for roof members, 111. 214*219, 220-221 

, , definition of, IV. 240 

, distribution of, IV. 242 

, extreme fibre, definition of, IV. 240 

, total in roof member, IlL 221 

, ultimate tensile, note on, L 111 

, unit, definition of, IV, 240 

, unitid, definition of. IV. 240 

Stresses in beams, note on, ........ L 111 


, safe unital, for stanchions, - - II. 198-201 

, II working, for beams. See footnotes, Tables, Part I. 

, working and factors of safety, table of, • - - - IV. 258 
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Strut. See Staoohion. fags 

Support of be&niB, conditioiiB of, I. Ill 

, lateral, notes on, ly ^-267 

Surveying measure, jy, 372 


T 


Tables. 8t€ Contentfl to each Part. 

See cUao particular headings of, 

Tangents, natural, ly. 340.341 

Tecs — 

beams, notes on as, j 111,113-114 

ti , tables of as, I. 92.99 

dimensions of, y, 400-401 

position of central axes in, y. 400-401 

purlins and sideframing, footnotes on as, L 92-99 

spacing of holes in, y. 400-401 

stanchions, notes on as, IL 193-195, 206 

II , tables of as, II. 134-187 

stock, lengths of in, 8 

II , sections of in, I. 92-09 

Tensile strength, ultimate, 7 

Tests, 6-7 

Thicknesses, batten plates, 11. 137, 139, 155, 181 

, bearing plates, notes and formula, .... ly. 278 

, 6ange at rivet holes, note on, I. 11.1 

, lattice bars, II. 137, 139, 165, 181 

, slab caps, notes and formula, IV, 284 

, standard, angles, channels, joists and tees, » - • V. 392-401 

Triangles, solution of, ly. 331 

Trigonometrical fimctions, - ^ IV. 330-331 

Trusses. See Roof trusses. 

Tubing, gas, sizes and weights of, IV. 812 

Types of roof trusses, m. 214-210 

truss ronneotions, - V. 430-432 

u 

Ultimate strength, definition of, IV. 240 

stress, definition of, IV. 240 

tensile strength, 7 

Unequal angles. See Angles. 

Uniformly distributed loads. See Loads. 

Unit stress, definition of, IV. 240 

Unital deformation, definition of, IV. 241 

stress, definition of, IV. 240 

stresses, staDohions, 11. 108-201 

Units of dlmenaions, 1. Ill I IL 193 
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BBDPATH, BROWN * CO,, LIMITED. 


■ 

VftluaB, shearinff and bearing, of bolts and rivets, 


MSB 

IT. 308-909 

Velocity of wind in relation to pressure, .... 

. 

. IIL 225 

Vertical shear, definition of, • • - • . * . 

- 

. IV. 243 

w 

Walls, brick, beams supporting, notes on, ... 

. 

. IV. 271 

, weights of, 


IV. 250251 

Washers, galvanised, weights of, 


rV. 316 

, ordinaiy, weights of, 

, square TOvell^, weights of, - - > - 


- IV. 313 


. IV. 313 

Web buckling, note on, 


1. 115 

, notes, formnliB and examples, > 


TV. 271-275 

, tables for, 


IV. 272273 

Webs, centres of and distances between, notes on, - 


- II. 195-196 

, tf n joist compound stanchions, 


-n. 137149 

, distances between ohannel compound stanchions, * 


-n. 165159 

, standard thicknesses of, 


- V. 892 395 

Weight of purlins, 


IIL 222,224 

roof truss, Merriman’s formula for, • 


- m. 222 

steel as basis for calculations, • . . . 


7 

Weights— 

approximate, of roof coverings, 


m. 224 

and measures, British, 


IV. 372,374 

ir II , metric, ...... 


IV. 873,375 

of angles, flanges added, ...... 


. IV. 819 

II bridge rails, 


IV. 328 

II flat rolled steel, 


IV. 321-323 

11 galvanised corrupted sheets, .... 

II II hookWts, 


- IV. 816 


. IV. 316 

II n rivets, 

tf N roofing screws, 


- IV. 816 


- IV. 316 

If ft sheet fittings, 

It N sheeting bolts, 


. IV. 316 


- IV. 316 

II It washers, 


- IV. 316 

11 materials, 


IV. 251-252 

« overhead travelling cranes, 


- IV. 264 

II rivets, cup headed, 


- IV. 314 

II square and round steel, ...... 


- IV. 324 

II II bevelled washers, 


. IV. 313 

It tubing, gas, 


- IV. 312 

II Whitworth Standard bolts and nuts, 


IV. 810811 

per foot, allowances, 

I. 

112; n. 194 

If n , rolling margin, 

. 

7 

Sea Tables, Paris I. and IL 

Whitworth Standard bolts and nuts, dimensions of, - 

• 

- rV. 312 

, weights of. 

• 

IV. 310-311 
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PAGE 

Width ei oompression flange^ ratio of, to span, • . • . 1. Ill 

Wind pressure, uortnal, HI, 22o 

, fi , alignment, chart, III. 227 

• It , Buohemin’s formula, HI. 226 

f relation to velocity, Ill, 225 

, total on one truss, III. 222 

Working stress. See Stress. 


Works, photographs of, V. 433-436 

Y 


Young’s modulus, definition of , • - • - - - • • IV. 241 

» for steel, IV- 241 

See aleo Modulus uf ElasLicity. 

z 

Zero point, shear, location of, • • - • - - • IV. 243-244 

Zig-zag lines, explanations of, I. 115-116; 11. 204 
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'^SDPATH, BR’o^ 'A CQ^, 'hriifv 


STANOHION& 

Steel Joists. 

( 

Safe Concentric Loads, in Tons. 

Ends Fixed. 



Reference 

Mark. 


HEIGHTS IN FEET. 


8 ! 0 i 10 I 11 ! 12 13 14 ! 16 I 18 20 22 24 


lU4ll38 132 '126 120 11.5 109 97*585-874-l 

I ! 

120 1124 ilOlIU 100 l(t4 99-0 88-9 78-7 68-6 
! - 

'loO 102 Hl7-8;0;f-3,s8 781 270 070-561 4 

I ! ! I i 

;82 -6,78 -1|73 -6 00 1 :04 •« 00 1 55 6 4R 7 

. 1 i i 

,S0 ),Tfi-071 •067-8'0.'I 7 59-fir)5-f,47-4 
1.50-1 Ifi-Sr^-f) S8'8|.55 03] "2 ! 

i ! 

177 H 73 OiVO 0 66 ' 1 162 2 58 3 54 *4 46 % 

i • 

:(i2-2 .50 -o!'>-5 -8152-6 49-3 46 1 42-9 36 -6 

I 1 ! 

74 -671 *0 67 -OjOS -9 60 *3 56 7 53 -2 46 0 
60 4 57 -4 .M -sjsi -5j48 6 45 '0 42 ’6 36 - 7 ! 


.•18 9 ;i6 -2 33 4|30 -6|-27 -8 25 • 1 

107 104 KK) 97-3j04 0mi 787-480-874-167-560-964-: 

I 

58-555-85.3-1 50-3j47-044 9j42-2.36-7 31-3 
37 -2 34 -7 ;i2-2'2!< -6,27 • 1 1-24 -6122 -1 I 

' ‘ i i I 

iso-o 82-0 79-8V6-7;73-(!l70-5:67-461 -1 1,54 -9 48-7 


Tbs shorn «sfe losJa sr« tshnlst4Ml tor rstioa of ilwixtomeui up to. bat nnc exfivitlng IfiO. 
ii^to (twir srr lu s<:<‘oniAiii-t' viT,b workutg strowMia prtMcrtbod by Cb« Louiton Qouaty OquimU (OsMTSl 
A.pt, lyoj* bir ntAortiiorw of U11<U dtool tisvtng -'butb «ii<la Axfld.** 

For utiiRT robdittonx srij titn»aiji>, aoc oote« eomiuMACiug psf* 111 L. ‘ 

for «xpis Skiiena of pr**tit>rtu«i, Ac . aw Psrt IV, . , ' . .iVj 


mu. 



RElrPATH, BROWN & CO;, LIMITED. 


STANCHIONS. 

Steel J<»ist8. 

Dimensions and Properties 


Size, 

DxB 

inches. 

__ 

Weijfbt 
per 
fO'U 
in Ids. 

Area i 
in 1. 
square j 
indies. ! 

1 

r 

24x7i 

1(K) 

29*3U2 ; 

20x7i 

S9 

26 16t ; 

18x7 

75 

22*066 ; 

JGxC 

62 

18 *227 j 

15x6 

59 

17*3461 

16 X ,5 

42 

12n351 

14 X 6« 

57 

1 16*769 

14 X 65 i 

46 

1,3*533 

12 X 6a 

1 54 

15*879 

1 

12x6fc 

44 

l2 -94« ! 

12x5 

32 

9-408' 

10x8 

70 

20-582 1 

10x6 

42 

12-358 

10x5 

30 

8-820 

9x7 

' 58 

17-064 


. 1 

-t- v- -.— I— 4 4 . 

_>I_ ^ j;; [ 

Eccentricity Coefflcienti. 




mu i*5i ■ or.O: 1*50 I 2-66 t 

i : ■ ■ ! 1 

WM 1 I iHi! 1-i>i . i W 1-47 ; 1 hr57rtvll h01<i« 


65(1 ; if-'.s , 1-46 


•H47 1-22 ti;)l 1 1-56 


2-56 ji+i-e&'/vi+o-nfl' 

2G1 |l+2-02r^Yl4 0-20tt 


.V.HI I HW>. 1-27 ‘ filiJ . J-46 2 55 il + t-SSTA l+0-2la 

I ' i i 

420 I -647 ' 0-98 ' 1-55 1 2-62 1 H 2 - 59 rtv 1 + 0 - 22 « 

! I . ; I 

500 I -S 7 ;<, t '29 ' . 5-04 ; 1-45 i 254 1 t-l'SCi/v 1 + 0 - 22 «; 

! : • ! I 

400 : liOKj 1-26 ; 5 70 : 1-38 j 2-51 1 + l'88ay I +0“22a 

500 j •SS.-ij 1-33 ; 4f«: I t-42 | 2 52 1 +l'69av 1 +0-26fl!: 

40(» ! -717' )-3I ! 4-»3 ! 1*35 I 2-48 l + l-75«v l+0-26a5 

! 1 : : 

35(J ; -550 , !*02 , -I Si . J'42 2'54 1 f 2’41flv I t-0-26« 

I i i . i i 

OtKI i Wii 1-8G ! to.t : 1-35 I -’-40 il l l-15«i l+0-30a; 


10x6 42 12-358 -400 '(iW 1-36 | 4-14 . 1-33 2-40 1 H-62</v 1 f 0-290 

10 x 6 30 8-820 -360 -552 I '05 | 4 00 I I -41 2-52 l+2-26avU 0‘30a 

; 

9x7 ' 58 17-064 -550 -924 1 ‘64 I 3-67 i 1-36 2-51 l + l- 29 ^ 7 v +0-340 

- - 1 i 

m each CM* the w«t(;ht por loot given ia the lutninium that can be rolled, and a rolling mar^n of 2^ jier oent. ow 
Ihieitafut be allowed. SiMpago? . , 

Kaoh weight par foot in for the shaft only. Weight of Itaeo. 4te,, to be added. 

' Leant ra^l of gyration and relative octwntrlclty eoefBclents are printed iit prominent type. 

> " 'We m aettml eccontirtc load ; K ^ relative eeoenfrlcity eoeljloisiit; Wc » equivalent ooucentrlo valne ; W« m Wf XK. 


V ^^jt^eKplaBathmgol tnli^ ^ 
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STANCHIONS. 
Steel .Joists. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Ueferern'-e 

Mark. 


OEIOUTS IN FBKT. 


i 3 i 4 ; 5 I 6 i 7 I 8 1^ kto it j 12 14 16 


l 3 :v 4 3)*];2S'926-6j24-4 2‘2l|l9*917‘615*4 

■ ! ■ ! I 

.VJ-H,f>7-5ir,r,-^r)2 8fH> 548 l:45-848-541 1 38-8 34*1 29-4 

III ! I 

40-9!44 7l42-4 40-238 0l3r>-833-631-3!'9 1 26-922-5 

i I I 

i2«'6!26 (i'24-722-8 20-8 18 !M7 0 16-0 13-1 

i I I I 

!25-6'2:4-9|‘2‘2 3|2(C6 18-9 i7-3;l56 14-0 12'3 

I I I 

j4 1 -8 39 8,37 -RjaS -9 33 -9 3 1 -9 29 9 27 ‘9 25 -9 24 -0 20 -0 
■32-7 30H:25»n;27 1 -ioS-JS-siil -6 19-8 17-9 16-1 

i ! ! ' i 

h7-7 ic o;i4-3;i2 g'io sj! 9-i 

I I I i 

;29-7 28-2|2(:-7|25l|23-6 22-1 20-5 19-0 17 ’5 15-9 

I i i I 

il6-7 15-2 13-8il2-3 10-9 9 4 8 0 

! I 

14-413-2'll-9l0-7 9-4 8-2 7 0 

I I ^ 

;13-0 12 0 10-9 9 9 8 8 7 8 6 7 

I I 

4-3 3-3j I 


The abo?e safe load.*? are tabulated for ratios of slenderijesH up to, bub not exceeding 160. 
STafe loads are in accordaiire with the wtaking stresses Yireseribed by the Jiondoii County 
Council (General Powers) Act, 1H09, for stam^bions of mild steel having “ both ends fixed," 

For other conditions and formulse, see notes commencing page 192 L. 

For explanations of prop^ties, Ac., see Fart IT. 
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REDPATfl, BROWN A CO., LIMITED. 


STANCHIONS. 

Steel Joists. 

Dimeasions and Properties. 



.. W*Uht Rccentriclty Coefficient.. 

ppf in 

foot square • ; ' i i 

i**** • innlba. inoLos. iFlange.; I Wsb. | Flange.] Axis 


Axis Axis 

Y-Y X-X 


9x4 21 6 1781 -300 j 460 0-82 i 3*62 j 1*44 2T)4 t + 2*95fl'vl + 0*34ax 

8x6 36 10-293 i '440 *597 1*32 3*28 | 1*38 2 49 1 4 l'72^v UO*37«x 

8 x 5 28 8*241 1 *350 ‘575 1*11 3*29 1 1*35 2 48 1 4 2*01av I +0*37^^x 


8x4 18 

7x4 16 


280 *402 j 0*82 | 3*24 j 1*42 2-62 1 -i 2*97aY l + O SS^x 
•250 '387 i 0*85 ! 2'88 1*35 2 47 l + 2*76«v 1 +0*42ax 


6 x 5 26 7*354 *410 *520 Ml j 2*43 1*42 2*62 l4.2*02aYl+0'5iax 

6 X 4i 20 5 882 370 -431 0*96 2*42 1*45 2 53 1 I 2*45ir/v 1 +0*51flfx 

6 x 3 12 3*527 *260 *348 0*61 2-30 1*52 2 57 1 +3*96«y l + 0*63^x 

6 X 4i 18 5*290 ‘290 *448 1*03 207 1*31 2-46 li 2*1 Iflfv 1 +0*58ax 

5x3 11 3'*2.38j *220 -376 1 0*67 2*05 1*37 2*49 1 +3*32<!zv 1 +0*60^x 


9i 2*795 *‘220 336 0*67 

8i 2*501 *200 *3.32 0'71 

4 1*176 *160 *248 0*32 


1*64 1*36 2 49 1-1 3*28^vl+0*74ax 

1*23 1*30 2*49 1 f2*98avl+0*99fl;x 

1*18 1*57 2*60 l+7-10aYl + l*07aji 


In eacli cnso the Meigbt per foot given is the mii'inmni that can he rolled, and a rolling , 
margin of 24 per cent, ?r this must bi^ alh»v»ea. See i»age 7 . 

Kadi weight per fool is foi ilu- ‘‘batl only. 'Weight of base, Ac., to be added. 

- Least radii of gyration and ndative eccentiicity cocffn ieuts are printed in prominent type. 
We=actual eccentric load ; K= relative eccentricity coeflicient; Wc=» equivalent concentric 
. rahie; 'Wc=WexK. 

In axial eccentricity coefficients substitute actual ralue of "arm of eccentricity** for Or 
and Oa. respectively. 

< For full explanations of tables, see notes commencing page 192 L. 





REDPATH, BROWN A CO-, LiMtlTfilff 



-,.0 — -4 


COMPOUND STANCHIONS. 

Safe Concentric^ Loada, in Tons* 
Eads Fixed. 


Reforcnce 

Size, 

Mart. 

1) X TJ 


inches. 

278 K 



27 'xJ4 

276 K 

2tH X II 

274 K 

20 “' X „ 

273 K 

25i*. 

272 K 

2«)i '' 11 

271 K 

1 25j[ V ti 

258 K ! 

23 x]4 

256 K ' 

1 22 ^ X If 

254 K 

•22 X f, 

253 K 1 

2 l 5 ‘x I, 

252 ir- 1 

2Hx ,1 

251 K 

2Ux „ 

238 K ■ 

21 xl 2 

236 K 

2 oix II 

234 K 

20 X n 

233 I v 

19^x „ 

232 K 

10^ X II 

231 K * 

19^ X n 


URIOHTS IN FKBT. 


10 I 11 12 13 ! 14 16 18 


':i08 ;{91 378 371 358 345 
•3.37 351 344 338 332 32(J 308 
,310 310 3<)4 299 293 281 270 
|295 289 281 278 273 262 251 
274 269 263 258 253 242 232 
1253 248 243 238 232 222 212 


381 375 369 362 
340 334 329 323 
1299 294 289 283 
:279 274 268 263 
1258 253 248 243 
237 232 228 223 


^20 24 

26 , 

32 

1 36 

332 305 

279 

252 

226 

295 271 

246 

222 

197 

259 236 

213 

100 

168 

240 218 

196 

174 

152 

221 2CK) 

179 

157 

13G 

202 181 

161 

140 

120 

319 294 

270 

245 

220 

283 260 

238 

215 

192 

247 226 

205 

184 

163 

228 2f)8 

188 

168 

148 

210 190 

171 

152 

132 

191 172 

153 

135 

116 

256 231 

207 

183 

159 

226 204 

181 

159 

137 

196 176 

155 

135 


181 162 

142 

122, 

■ 

166 147 

128 

110 

1 

150,133 

115 

97-0 



Rivets 2'in. diam. al 6*iii. pitch. 


^ 7'he above safe loads are tabulated for ratios of slendernefw up tO| but not exceeding 160. 

' > Safe IomIh are in accordance with the working stresses prescribed by the liondon C^upty 
^ ^ podneil (General Powers) Act, 19(K), for stanchions of mild steel having ** both ends fixed.*’ 

For other conditions and formulie, see notes couimencing page 192 L. 

. For explanations of properties, Ac., see Part IV. ' . i ’-J 






jBISI^fASE, BliOWN Ifc OjOr, 


COMPOUND STANCHIONS. 


Composition Properties. 


OompoRed of 


Plates, 
f>:ich 
flange 
U> form. 


14 X I 

ff X 1,-J: J 

II X 1 
If X J 
n X ^ 



lUihi of 

(iyraLion. 


Y- Y X 


Ecceiilricity Coefficients. 


Web. Iriaiige.j 


3‘24}lJr»;^ i*20 
3*15|]1-31 1-21 
3*03 111 07 1'23 
2*94 j 10'94 1*24 
2*85 1 10*79 1*26 
2*74 10*04 1'28 


2 37 U 0 * 67 avl+ 010 a 
2 37 n 0 * 71 ^Zv 1 + 0*1 la 
2‘3S l+0*76avl+0*imi 
2-39 l+0*81avl+01ia: 
2-40 1^0*86r/Yl + 0*im: 
‘ 2 n !l j- 0 * 93 ^ 7 vl+ 0 *lir: 


20x7i Uvl3^ I 

II If s 1^ j 

I! M > 1 I 

I. .1 X J 

n n 3 1 

II ^ 8 ! 


12 X l,|| j 

II X i 

11 X 1 
11 X J 
n X ^ 

X I 


1 32^ j 43 0 


1*19 2*38 

1*20 2 3 S 

1*22 2 -38 

1*23 2 3S 
1*25 2 39 
t*27 2-40 


:I+0'64^/v 1 + 0*12^ 
(1 f 0*6SavU012a 
0 * 73 «vl + 0 l 3 a; 
il+ 0 ’ 77 ^YJ+ 013 « 
1 hO*S2^Y 1 + 0-13^ 
1 + 0 * 8 &?Yl + 0 ' 13 i!ai 


I + o* 73 aYi + oi 4 a: 
It + 0*77av 1+0*14^1:; 
il i-0*83£/v 1 ->-014a; 
ll+0*87«vI+014£|S 

II fO- 92 £ 7 Y 1 + 0*1 
il+0*9&2v 1+0-1 


In each case tlie weight per foot given is the uunimam that can be roiled, and a rolUng . 
nuuvia of il per cent, o^or this must be allowed. See pa^e 7. 

Kach weiglit per foot is for the riveted shaft only, height of Luise, d:c,, to be added. 

Least radii of gyration and rf^iative eccentricity c^fficients are printed in prominent type. * 

, Wevactual eccentric load ; iv = relative ecceuiricity coefficient ; Wc>-e<tuivaleir. concentric'' 
Taliw; Wc*:WexK. 

in anial eccentricity coefficients anbatitnte actual value of ‘'arm of eocentricity” for 
end' (h respectively. 

Ijfor fiiu ekpimtioiis of tables^ see notes commencing page 192 L. ^ 





BEDPATH, BBOWN 


00., LIMITED. 



Tho above safe loads are tabulated for ratios of slendemeBS up to, but not ezeeedlnff Ittl. 
Safe loads are iu act oi dance mth the wikiug stresses prescribed by the London County 
Codncil (Crenerai Powets) Act, 190tf, for stanchions of mild steel having “ both ends fixed ” 

For other conditions iiid fonuulfp, nee notes comueaeing page 102 L. 

Ft r exolauattons of propertieB, Ac , st c 1'art l\. 
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ifcBi&PA'SPH, BROWN a 00., LIMITED. 


COMPOUND STANCHIONS. 

Composition &d Properties. 



Conipused of 


KC'.tmtricity CooflScienteu 





Aiea 

ix}:. 

11 111 



■ 

On© 

Ideal 

J uist. 

.■*latos, 
eacli 
flange 
lo form 

per 

i.'Ol 

in ibii 

ill 

si;uaie 
till liea. 

A A.is 

Y- Y 

.\\K* 

X X 

Web. 

flange 

i 

; Axis Axis 

j Y- Y X-X . 

f “ 1 

16 X 6 

1-2 X 14 

187 

54-2 

2-91 

S'fVJ 

j-20 

2 '41 

o-7i«vi+o-isa» 

)i 

M Xli 

tbCii 

4 8 '2 

2*83 

7*8:4 

1*21 

2*40 

!1 +0*75avl + 015fl:x 

II 

M X I 

U{> 

4 2 '2 

2*73 

7-o;4 

1*22 

i*3b 

i+O'Sif^uvU-oieax 

If 

I, X i 

i:bi 

;{0*2 

2*66 

7 5*"* 

1*23 

2 -SO 

1 f 0*85fZvl + 016ax 

II 

» X ^ 

1*25^ 

:i(i 2 

2*59 

7*41 

1*25 

2*40 

l+0*90f7vl-f0-16/Z* 

u 

II X 1 

iJoi 

:i:i-2 

2*49 

7*28 

1*27 

2*40 

l + 0*97«vl+016frx 

» 

M X ^ 

jo.')i 

,*10-2 

2*38 

7*14 

1*29 

2*42 

1 {■ 1-06^/v 1 -f 0-17«* 

15 X 6 

12 xli 

184 

,w;i 

2-93 i 

7*60 

1-18 

2 40 

1 f0‘70aYi+0*l6fl:x 

n 

li 

i63i 

a: :) 

?/m ' 

7*43 

1-18 

2749 

1 ( 0-73flv 1 +0-16a* 

II 

: . 1 ! 

\ ’ 

41 : 

2*70 . 

7 ‘/I ; 

1*20 1 

2*:4S 

I f0*79^lvi f0*16^/x 

M 

^ ^ 1 

jlM 1 

1 :{.s .» 

1 2*70 • 

7'i:{ 1 

1*21 ! 

2 :48 

1 )0*82avl+0*l7ia:j^ 

1* 

1 .. X ^ 

1 122A ’ ! 

1 ;r..: 

2*6;> * 

7 u:, 

1*22 i 

2 38 

l + 0*87av 1 + 0*17^35* 

li ! 

i ■ 6 i 

i 112i 1 

! tij: 

2'5S • 

6-iM 1 

1*24 1 

2-38 

1 ^^0*93^^vl+0 m* 

<1 

" X J 1 

1 \ 

1 20 

I 

2*42 1 

678 ; 

1*26 

2*39 

1 i i*02aYi-io i8ajc 

14 X (>'t 


‘ 1-V2 

1 52-'/ ! 

2*95 1 

7 i.i , 

1‘i7 

i 241 

1 4 0*69aY 1 + o nogi 

11 


KiJi 

: 40 7 

2*88 1 

1 6 0.') : 

1*18 

2-40 

l-f0*73i7Yl4 017a5^ 

II 

<1 

in 

40'7 

2*78 I 

j 6 so 1 

1*20 

1 2:41) 

l4 0*78avM018^ 

It 

.j X j| 

\:n 

37*7 

2*72 1 

1 6*70 

1*20 

! 2*:4S 

H 0*81fZYl~0*18a&s 

II 

M X f 

1204 

:u-7 

2-65 j 

6*59 

1*22 

2 38 

1 4 0*86rtlY 1 +018flfji 

II 

If X 1 

1104 

31 '7 

2-56 ! 

6 48 

1*23 

2 *38 

1^0*92^y 1+0*180* 

II 

II A ^ 

1 I 

*2S7 

,1 

2*44 1 

6*36 

1*25 

‘>•39 

i+l*oiaYi+0‘id«i( 

i 

r'' 


In each cabe the \Acij;ht per foot ^iren is tb« iiiiiiiiuuin that can be rolled, anttarolliBg 
margin of 2^ per cent, over tln.s muist be allowed. So© juige 7. ' 

Each weijilit per foot is for tli^ riveted shaft only, Weifrht of base, Ac., to be ai’.ded. 
jr.caRt radii of gyrauon ami rt'i.itive ei'cemricity coefiicieiit!* are printed in prominent type, i 
V \Vea= actual eccentric load ; K = relative ecceulricity coefficient ; VVc-^etjLui'valenw concentrkiy 
mine; Wc=\VexK. ,, . 

In axial eccentricity coefficients eubitiitute actual valu'3 of ‘^riii of eccentricity*, for 
and raspectiively. 

FortuU explanations of tables, see notes communoing page 192 L. 




•RfiDPAlPH, Bft'bWK & 





COMPOUND STANCHIONS. 

c. 

Safe Concentric Loads, in Tons. . ^ 

Ends Fixed. 


HKIGHT8 IN FBBT. 


I 10 ; 11 ! 12 13 I U 16 I^IS j^O 24 28 32 36 


17 xl‘2 

16^ X 

16 X II 

15| x 
15i X „ 

16i X n 

15 X II 
15 xl2 

I4i X n 

14 X „ 
13rx „ 

J34 X II 

13|x I. 

13 X .. 

15 > rj 
14ix M 

14 X i. 
13J X .. . 

13i x „ 
ISJx „ 
13 X „ 


i272 267 j263 !2r>8 253 243 
238 234 ,2:30 225 221 212 
■204 200 ,1% 103 189 181 
187 183 ;iS0 176 172 165 
170 167 |163 160 156 149 
153 150 ;146 143 140 133 
135 1321129 120 123 117 


233 223 204 184 164 146 
203 194 177 159 141 124 
173 165 149 134 118 102 
158 150 136 121 106 91-0 
142 136 122 108 94-780-9 
127 121 108 95-382-4 f 
111 106 93-881-769-7 


!2S4 279 274 269 
;250 246 1241 236 
•210 E12^ 204 
lOOllOr. 191 187 
1S2|17S|174 171 
165 161 1157 154 
147 jl44 jl40 137 

|20y -265 260 255 
235 231 227 223 
201 198 194 190 
184 181 177 174 
167 164 161 157 
150 147 144 141 
133 130 127 124 


264 ms 243 f232 211 190 169 1« 


•231 222 213 
199 191 182 
183 175,167 
167 169 152 
150 <43 136 
134 127 120 

250 241 231 
218 -210 -201 
186 178 171 
170 163 156 
164 147 140 
138 131 126 
121 115 110 


203 184 165 146 127.i 
174 157 140 1‘23 106i 
159 143 127 111 96*1 
144 129 114 09-0 
129 116 100 86-5 ! 

113 100 87-073-6 

221 202 183 163 144J 
192 176 168 140 123 
163 148 133 117 102 I 
149 134 120 106 91^: 
134 120 107 04’18Q' 
119 106 94-381-9 
104 92-681'069-4 ^ 


Rivets Hu- diam. at S-ln. pitch. 


The above safe loads are tabulated for ratios of slendomeBs up to, but not eaceedlBg ISIh 
Safe loads are in accordance with the working stresses prescribed by the London Oottn^ 
Council (General Powers) Act, 1909, for stanchions of mild steel having *' ends ’ 

Bor other conditions aqd formuls, see notes commenciiigiiage 192 L, " 

"i j^or di^Wiations of properties, dpo., see Part IV. > ‘ "7; 











BTEDPATH, BROWN * 00., LIMIT^W 


COMPOUND STANCHIONS. 

Safe Concentric* Loads, in Tons. 

Ends Fixed 



Hie aboTs lafe loadi are tabulated for ratios of slenderness up to, but not exoeeding laOi 
Safe loads are in accordance with the working stresses pre.scribed bj the London Conn^^j 
Council (Ceneral Powers) Act, 1909, for stanchions of mild steel having *'boih ends flxed.^ ^-» 
For other conditions and formulm, see notes commencing page 192 L. ^ ' i: 

' ' For explanations of properties, Ac., see Part JV. ' 


mia: 










BBDPATH, BROWN A 00., LIMITBD. 


COMPOUND STANCHIONS. 

Compositioa end Properties. 



Gompossd of 


Bsdii of 
Oyration. 


Kccentricity CoofiBcionts. 


One 

Steel 

Joist. 

Plates, 
each 
flange 
to form. 

12x5 

10 X 1 


.. X B 

II 

II X i 

It 

o X i 

lUxH 

14x2 

II 

1. xlf 

It 

II X 

',11 \ 

12x11 

II 

II xl 

II 

II X 1 i 

If 

II X 1 

H 

*• i 

If 

II X 1 

lOxG 

12xlJ 

II 

n Xll 

It 

II X 1 

•1 

" X J 

It 

II X j 

II 

M X ft 

11 

lOx i 

N 

II X § 



In each ease the weight ptir foot gifen is the mlDlmum that can be rolled, and a rolling^ 
mawin of !2| per cent orer this must be allowed. Mee page 7. 

> ASch weight per foot Is for the rireted nlmfi only. Weight of base, ^c., to be added. 

Least radii of gyration and relatiTe eccentricity coefficients are printed in proinioent type. 
Wesaotual eccentric load ; relative eccentricity coefficient; Wc- equivalent coueentils^ 
value; WcaWexK. . '^p, 

la axial eccentricity coufficienta substitute actual value of "arm of eooentriieity” for 

of tables, see notes commencing page 192 L ' 

















Wv'r' '.Ws^' U ’S' 


RfiWf'ArSE; B'R'OWN C<^;J 

triiiTEn. 

COMPOUND STANCHIONS. 

Composition ai^ Properties. 

X 


Composed of 

One 
. Steel 
Joist. 

Plates, 
each 
flange 
to fonn. 

10 X 5 

10x1 

II 

" X 3 

II 

„ . J 

M 

0- A 

r 

- -i 

II 

M ' ^ 

9x7 

12x4 

II 

II 

I. J-i 

1. xl 

10 X i 

II 

" i 

II 

.1 X 1 

II 

11 X i 

8x6 

10x1 

M 

u V ^ 

II 

i •' >' -f 1 

" II 

I 0 > g ! 

II 

1 " ^ ! 

II 

.1 X ^ 

. S X ,0 

lOx 1 

II 

II X J 

t It 

1: X 1 

' II 

Sx 1 

i- ” 

II X 4 

” 

II X 1 


Radii of 
Gyration. 


Eccentricity Ck}efficienba. 


i X-k j FI..*.. 


lOOi ! 28-8 


28-8 I 2-47 : 611 1-16 ‘2-38 l+0-82av 1+0-230* 

2l!-3 I 2-13 ! 5 <»2 I MS i 2-37 ll + 0-85Oy 1 +0-230* 

•23-.S j 2-38 I 4 03 I 1-16 ! 2-3(1 il +0-89avl +0-240* 


2-06 ' 4-80 
1-90 : 4-70 
1-8S ; 4 -is 


4-80 i {-19 
4-70 i 1-21 
4-iS 1-23 


2Si 2-60 4-19 1-14 

‘2!i1 2-46 4-11 1-15 

23-2 2-41 4-03 1-15 

19-6 2-10 3-91 1-18 

17-2 2-03 8-82 1-19 

15-0 1-93 3-72 1-21 


2-37 |l + l-06Ov 1+0-240* 
2 37 l+l-14rtv 1+0-250* 
2-38 1 + 1-270,1+0-260* 

2-6C 1 + 0-670,1+0 260* 
2-53 l+0-7(k^, 1+0-270* 
2-50 11 + 0-740,1+0-270* 
2-52 1 + 0-90(7, 1 + 0-280* 
2-51 |1 + 0-940,1 4 0-290* 
2-50 11 +0-980,1+0-290* 
‘2-49 l + i-05Ovl+0-30fla 

2-47 1+0-820,1+0-290* 
2 45 1 + 0-850,1+0-300* 
2 43 ,1 +0-890,1+0-300* 
2-44 |1 + 1-030, 1+0-310* 
2-43 |l + l-HOTl+l)-32(to 
2-43 ll+l-21Ovl + 0-33Oi 
1 

-2-43 ll +0-80O, 1 +0-9977* 
2-41 jl +0-830,1+ 0-2977* 
2-39 !l + 0-86(i'*!l +0-2971^ 
2-40 11 + 1-02(7,1+0-307® 
2-39 jl + 1-100,1 +0-317® 
2-38 1 + 1-210,, l+O-SU® 


f* , BTWih CMB tb* ITttiirht per foot ynon la the miiifinum that 1**11 be r.'llcd, *nil * rolling margin of 2 i par tient. 

banllowadf Sea page 7 . .4 

nniaht per foot Is fW the riveted «ih*f t only. Weight of haie, fc., to he added. ^ ^ 

L. eSStflc whSKaocwnitxlSiyo^ Wc * eq^fSeot oonoeotrlo value ^ 

dooentlrtelty eoefBoianls mbetltnte aetual value of **aiinrof aeoantrlalty ** tor Ow and Ctm roapeottydly^ 

|m (!4P4|rjtHU OXplaMittoiv of tahlaa^Hoa notes cemmaudiig page 182 U 







illll«towi>«tts(l3t^^ rf® 



hHT! 

t;:!^ 


COMPOUND STANCHIONS. 

Safe Concentric Loads, in Tona 
Ends Fixed. 



The kboTe Mfe Icwde ere tebulated for retioe of elenderueea up to, but not esoeedlog 160. 

Belt loede ere in eeaerduice vith the vorklng etTesies preecnbed by the Loudon Ck>unty Oeiioall (Gonanl ] 
Act. 1909. for atenehlona of mild eteol huTlng ‘'both ends fixed 

Per other eondltloiie end formahe. pee note* eommenoluf pege Ittle 
Sbr explanetlene tt pmperklee, Ac., eee Pert IV, 








H&b'PATH, BEdWN & 


LTStITElD. 


COMPOUND STANCHIONS. 

Composition and Properties. 


Ponxpoaed 

Weight 


d. 

lliidii of 
Gyration. 

' of two 

per 

in 

Centres 

— 

- - “ 4 

Steel 

foot 

of 



Joists 

in lbs. 

inches. 

Webs. 

Axw 

Axis 1 

Latticed. 


Inches. 

Y Y 

X X 

[ 

24x74 

•200 

58-8 

1ST> 

9*37 

0-5(> 1 

20 X 74 ! 

178 ■ 

52 3 ' 

15*5 

7 '90 

7 -OB 

1 18x7 i 

150 i 

41-1 i 

14*0 1 

Ti5 

i 

1 16 X r, 

]'24 1 

oO ■ 1 ; 

I2(f i 

i 6*12 

; 6 ‘31 

10x0 

1 ns : 

:u 7 

It 0 ' 

: 5‘64 

i 0 U2 

J5x5 

! .u i 

24 7 i 

1 1 11 

' 5*59 

! .5 so 

M X 6a 

i 114 i 

8:iT> 

n 0 

i 5*65 

i 5*(>4 

14x66 

02 

27 0 j 

1 1 i) 

1 5*64 

I 5 7u 


Rcceutricity Coofflcienta 


Web. ! Flange. I 


2-47 ! i-,2 

2 •.->;! ! 2-.'i4 


II i 0-16«v'l+0-13ax 

‘.’ ••iT |l4 0’18«vl+0-16«x 
il fO-21//Yl ^0•17flE 
2 iil il 4 0-24/l’yl 40-20a 
').■> ;i * 0-27rtvll+0-2ia: 
•-'(•.2 !l l-0-26av|l+0-22a* 
2-.'i4 1 1 KfC'Tav l+0’22aK 
2 r,l |1 4 0-27«v I +0-22aii 


CO.N>KN'lIO.NAL MaXI.MI’M .Sl‘A('l>.} AM> MlviMA M OStTIO.NS OK I.*TTICB BARS AND 

PLATBJS KOR CoNCKM’iuc !.*• !!>!>'»{ ^A'n Kii. JSnyin^erifuj and 3faintenanei of 
W(iy Amoc.), 

Width of Joiafc Fiarijje. ' e i r 

Inctien, « • i ‘ » O I 

WMtli of lAittice Bar. , • .n I it I >i 

Inrhcd, ^ '^k 




Diameter of Bivot. 


SlNGUS Latticisio ~ 

Maximum angle of inolination wifh lo'rizontal - 

Minhimw thickncsi. i/40ih of a, the diagonal oeotic'- of nv<cta. 

Maximum horizontal centre* of rirou, r lo iru-bes 

DOTJBI.K liirTI/TN(^- 

Maximuiu angle of inclination with hoo/nutal - 4:> deqrf-ex. 

Ifiniiuuim thickness - l/OKh of n, the diag»‘ual ceuircM of rivets, 

BATTBR l^bATES— 

Maximum canteen ef end rircts of batten platen ~ A inches. 

Let i == height of slAnchion in inches, and k ~ radian of gyralion of one joist. 

^ ^ l?<kloast. 

Ulan A 5s |fi.^5^i;eirt. 

Minimum thicknens = 1/OOth of c, the nomont-al centres of rivets. 

Miulnnim width g = e, the horizonUU centres of n\.*t.s for end plates. 

yi F - «> M >• intermediate plates. 


In Mch esM the vnlfbt p«r foot fiTsn t* tb« mintniQm tb«i cun b* rollad. and * rohiug iu»rglo of 1| p«r cenb nvb' 
till* moat b* nllowwl. aeapafal. , r. 

Snob veight par fbot la lor the abnft only. Weight* of Inttfoaa, banaa, Ac., to be nddad. ‘ 

Jjmmt radii of sTmtion and ralntlve aoaantriaitjr ooaffletonta art prinud in promment tgpa. 

Wonnotonl aoeentrtc londj K asraUttav ODaotitrleftT coafllcfent , Wc-= eciulvalrat eonoantrlc Talii* ; Weai WnxX. S 
la nsinl aeoanMoltj ouaarlent* aubatltuia aotnnl Toto* of “arm ef ecoantrlelty ’ for Or and Oa rarpoetlT^r. , '.J ' 
Vbr fen eK]ilnantloiM of tablan, aa* aotaa eonmeneliig png* 1^2 tk 


A 


f j«m' 





1%« Abate mfa loade »a tebulated for ratio* of alandorDCM up to, bui not oxcMdiag 160. 

Bafe load! an 1 b aoeordanoe with tb« workinffttrMMs pmmbed b> the London Oonaty Oovnell (OeBWBal Bwttra} 1 
let, 190S. tor otaacbloiui of mild steel havlog " both ends fixed." - 

For other eendltions and formnlie, see notes oommencing pa^e ISffi L. 

Bale loads printed In Italioa on for heights greater than tOU. 
far enpUnatiaaa 0l pro p e rt ies, he., see Part IV. 







KfiDPATH, BROWN & 00., LIMITED. 


COMPOUND STANCHIONS. 

Composition apd Properties. 




" >mposedi 
of few 0 ! 
Steel i 
Joints 
).jibtUced. I 


i Wcighl. 
: p«*r 

1 TOO*. 

! ill 


t'f 

U'JV. 


K(‘A‘euLncity Coefficients. 


Wob, Flange ‘ 


12xCw;- 

JOS 

.'■-il'T 1 

;i-o 

! 4’159 ■ 4-s»; 

2‘b2 

:}-52 

1 i 0-3V/vl +0'26fl!x 

12 X C/y I 

8S 

; 2r>‘9 ! 

0 

i 4*08 , 4-''S 

2*61 

2 -‘IS 

1 +0-34k7vl i-0-2{kIx 

12 X 5 i 

01 

1 S '• 

o-fi 

; *r61 1 

2*54 

2-r)4 

i+o-33ayi t^o-aeax 

10 xr, ! 

SI 

. 217 ‘ 

7 0 

■ yih ; 4 1 J 

2*71 

2'4»i 

,l + 0-46fM+0-20ax 

10 

00 

.70 , 

7 *1 

; 1 fji; 

2*05 : 

2 52 

;1 0-30a.^ 

! 

42 

» J .> 

t' 

0*59 *• 0‘. 

2-55 . 

2 :>i 

1 i 0-43rtsil i-O MUx 

8xG ' 

7ti 


Til 

3'27 s 

■ ?/8<) 

2 10 

1 l-0-56fA,l+0-37ax 

8x5 

rifi 

1 


: 3*20 ; :J'29 

’ 2*’ii , 

, 2 1?) 

il!-0'&k/vl+U-37«x 

I 1 


Co.Nvr.N, lo: 
lUiir.N 
Way A ■> 


:vS I . U i.N J 


Llth i'f J 
hu 


M I'H'U'O'n lOlv. OK l.ArTlf'K IURS AtD 
(Ain nj,. and MainLfuance of 


W'xllh , J J.i.ti'v r..r. 


SlKUS.E '{.Mi 

Maxaiium angle of indilut** I'M' V sui ii «■ .>.xKo^ 

MinimJiiii tbi “hnO'.*'! ' 1/40; h o. ,, vnc ‘ij/* n-U • ■ i'>f M\et.s 

Maximuui hovizontsJ cciitre*< xif c - i.' t«' in *» 

DOCULJS l/ATl'KJfNLi-- 

Maximuin angle cf Uiolm^tion wi**i -- *6 .’.o'rcr^s 

-Maximum ihic^uGM ’ l/80li; ..-f a the «i..igonal .’cntiej *‘f uvi-ia. 

BATXKN PLATIS-- 

Maximum centtea of end rivftt- of l)'ii icn - A in* hea , . , 

Let I — height of Rtr'iciaon lu inche.s, and k =■ radin** o’ gyration of one joist. 

Then =* jb' greatest. 

Minimum Lhiokm^.s 1/60! b of r, the horixantjd centres of nrets. 

Miidiimm width g -- c, the horizontal cetdres of rivets for end plates. 

„ ,, g ^ jiC, If M inf ermetlLate plates, v 

Xa iwrli cue the welglil per foot griveii it tLo Diinimuiu that can be rolleil. and a rolling margin of par cant. OTtr 
thl8la«stl««luiw«d. SeoiAge?, ^ 

Kaeh weight per foot i« foi the ehaft only. Weigh ta of lattlcea, haRea. *«., to be *iided, . ; 

Xieaat radii ot gyration and relaUvo eeoantricity miefliciente are yrtotwl in prominent ^^p*. *r ‘ 

^ ' Wassaotual CBoantric load ; E asrelatire accentricity ooefBclent; Wesr «iui valent concentric value; Wem wsxK*' ■ 

" In MiW ewentfWItr coeftldento euWUtute actual value ot ** arm of ecQentrldtjr " tot rtv and <*4 reepeotteilf. 

' '!Vhr wsamteimtlsM of tahtw. «e« noUe ciMUieBoliig PM* 

•*. i A-'.. ^ ■ . - ' ■' 






REDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS. 

SAfe Concentric vJ-oadb, in Ions. 

Ends Fixed, 


»■ -4 


UpfeserK*' 

Mfuk. 




,‘8 H‘2 36 40 


2S2 M 

r's •« 

24 

' J 

t ' - ' 

M*', 

f i 

28ti M 

1 27 •• 


,s>/. 

'S.fti 

V37 

.8’>4 

278 M 

2r 

, 


.7 Tv 

7n*\ 

7'i5 

270 M 

' > 


717 

7ii7 

^9r> 

t>>,7 

274 M 

26 ^ 

„ 

*7-1,7 


0‘./5 

01.7 

273 M 


2<? 

■5.77 

7^47 

,*’*,‘7 

'<) 

Tr2H 

25i . 

,, 

,527 

<5 is 

508 


271 M 

, ^ 

In 

478 

kOv 

'A5^ 


2t)2 M 


2 i 

m*7 


^‘7 1 


2»10 M 

'7*, 



Isi ' 


> ; 

25S M 





72* 

■ i S 

2,5tJ .V! 

1 tJ-f 

2o 

•;;>2 



,*7,c» 

254 M 



,,4'» 

.7.Vt 

5 1 

.711' 

253 M 

' 2 ! ■* ' 

,, 

,510 

’7!0 


11H: 

252 M 

1 2iA ^ 

(I 

)n;* 


‘i7i 


251 M 

21 i A 

1> 

;440 

14.3} 

1 

422 

'412 

242 M 

22 ;* 

IS 

} 

i\yr, 

V,7I 

;t).77 

Vm:} 

240 M 

2^ 

,, 

032 

;6I9 

oot; 

593 

238 M 

21 . 

t, 

i57S 

;507 

•5.75 

543 

2,30 M 

m 

II 

525 

;.5I4 

•5(M 

‘493 

234 M 

20 X 

ti 

472 

}402 

‘452 

1442 

233 M 

19^x 

10 

419 

[409 

1399 

1390 

232 M 

.19^ X 

u 

39(i 

1.380 

1,377 1.308 1 

231 M 

19ix 

If 

1372 

i 1 

304 

1 

|355 

i34r> 1 


! S 3 S' 

1 '7!K .7sr, ,773 

J ,7}<f 7(»7 
) aiti !r, 4 ] 

) 60^) jr)70 

» ''H'S") 

' ,47S *4ilS >450 
< i4iK '-lOS 

i 's3! iv)' -.ot 

• ’:o:> :7 >0 7U'■^ 

» 117 ;^ 

; r>r »3 . 7 ^ 1 -' ,331 
' JS"' |47S 

Hi 

? u:;;Kt 4 -iiv 

! ;,‘i34 i.‘>S:> .37(1 

' I 

>010 mirj r >88 
I r»08 ,7.73 :r>42 
.710 jr>(N 
: :47I '400 450 
; :423 413 '404 
' i,370 300 !35(> 
;349 340 i33i 
1328 320 1311 ! 


810 i7xl 
747 1721 
,0S.3 :0(>0 
020 ,'r» 9 S 
'7.70 !537 
404 1444 
439 1419 
:r{s.s j308 

777 .75 i 
714 ‘Osy 
0,70 

.^Os i4S0 
■r:>^ I3S 
4 ;>:{ iM 
4U.8 .3S1> 
:ir>7 ':m 

I 

.500 032 
15 10 kui 
'472 ;‘i40 
,428 1407 
:384 i305 
,331 31 J 
{312 293 
|293 276 


754 727 
095 669 
036 612 
576 555 
517 497 
423 402 
40f) 1380 
34S i32S 
I 

;724 !o97 
;0tM 1040 

|oOt* it >83 

1404 1442 
418 '307 
,304 i:i75 
371 :353 
321 1302 

i 

50,7 477 
465 439 
425 401 
.385 364 
345 326 
291 272 
275 256 
258 240 


I{tvft.s iliam. at 6-in. pitch. 


'ilu!. aijove loh.d iu< u, i'.,i ,i t<i. la'voii l.i tU)iidi[Ui.,h tu, uat but excci’dini; 160 
Ibuf,.^ hijid£ lure in au,or.;aij(,e wt)) ih> vt't ikf'i^ i»trw«ee pu'Mtifbetl by the IjOitdou Ikiuzity <JlouiiolJ (OeUMbl 
Act, 1909, for etiurhiou*, of loitd uteoL iiui lu^" t ixilh huu« fixed. " 

Vw othor oCDilitiObS a)id foi tiiii];, . t«e buttui votauMUCiuf 192! 1.. 

¥or D&plMibtloaii of piopeiUcu. Ac., b«o Tart L V. 
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Kvh. w<;iK(kt f'Otl^foi tlif^ i:ve(t‘i? -liirtfi ooly >1 r Wao \i V s>6 itau^vi. 

W«w»tfluai frciBritnriyiid; h i- lei^ti' i «. c-iiti lollj .oi rti.-ioni , v.t --wpilvali*!). «. ..nutiJi value, \Ve = W*XK. 
Ill "-U? •cceiiUicJtjci'cflUieiito auJwlituUmftuaJ ^bIu« of ••»i.u of is«.<xji riclty lor Ur witl rt» rwi'coiivcljfc \ ^ 
FW ft4l WpUnaWoa^i of talilua. ihw iioU* ofiimueio inK inge 192 1* 
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REOPATH, BROWN & 00., LIMITED. 



COMPOUND STANCHION& 

o 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Reference 

Mark. 


iilfilGins IN FRET. 


10 i:» 14 it: 


1 8 • 20 22 i 


28 I 32 i 36 40 


218 M 

I ii‘ < 

iO 

‘•491 ;I.-U 409 Ur, 7 Uh5 ;434 

21G M 

i 


4ir .i'Ji .424 Alll UKi 1393 

214 M 

i 1^ X 


;^.;s ;;7<) ‘;7,; :;fU, 

213 M 

! 17^ A 

14 

:;is i:>:-;9 .:l' 9 .320 :3io 3on 

212 M 

1 


,32S ;U9 -310 3nj ’i'.ii 

211 M 

! i7.i X 


■ 30 s .299 :291 J.sj *274 12t'.7 

210 M 

1 17 X 

! 


1280 :272 *204 2hZ i24S 
• ' * ! * 

198 M 

! 1 S X 1 0 

;48l U7‘» 'A5U I 44 S :437 '42.7 

190 M 

J74. »' 

I 

>4.34 |t 21 Ui 1 4in ‘394 ,’381 

194 M 

I 17" ^ 

. 

388 |:C'S ;.3r»9 3('M) .’33 I 312 

193 M 

i 

1 i 

\XiS !323 320 'H\{ i30l ,292 

192 M 

* }<>■ < 


318 <‘309 \]\)] ‘2*92 •283 273 

19i M 

■ i’4 ' 


:29n >290 '*273 2*>:> 257 

190 xM 

1 10 X 

(• 

278 j270 ,2U2 ;2i>5 *247 124U 

t i ' 

184 M 

17 ^ 

1 1 

1 : ■ ■ . 

!301 I2:i.3 285 '276 *208 >200 

183 M 



.'2S1 {273 :2»;G 25vS 2.50 242 

182 M 

1G4 X 


:201 |254 :246 1239 232 ;22.5 

ISl M 

lOix 

,, 

j241 1234 1227 1221 :214 1207 

180 M 

1 16 X 

11 

|220 (214 |208 j202 ,196 U90 


>44 227 12iJ 


lllTete }>ln. diam. at 6'iii. |»itcb. 


ITic above safe loads are tabulated for ratios of slenderness up to, but not exceeding 180. * 

Safe loads are in accordance with the working sliesses prescribed by the London Ooantf 
Council (General Powers) Act, 1909, for stanchions of mild steel having ‘'both ends fixed.*' 

For other conditions and formulw, see notes conimenciiig page 192 L 

For explanations of properties, d;c., see Part IV. ^ ^ 
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REDPATH, BROWN A CO., 

LIMITED. 



COMPOUND STANCHIONS. 


e 


Composition snd Properties. 

i!ZS 'll \*w=Aafc«CH 

Xi 


Compofied «f j > <L • 

j WeiKhl: Ar«a )C«nt rt»h! 

i ! P«r in ! of I 


liadil of 
Gjra.t.iotii. 


Scceuf rlcity Coefficiently 


i ?***■ in ! of 5 J 

Two r‘!i;.h'i ii»>t squarw: Webs 5 . 4, * t , 1 

SfeeJ ^„}L j in lbs- inebe-s. ; Jii i I ^ * y I 

oisLs. . linrheji. ^ 


Wob. FUnRe. 


Hixfi |H>xUi ^2^U\ 

n I n X I 4 ' 

j V ] , ‘>:u' 
*1 I] 1 -< Ai 


2 49 it 4 0*mYJ f O'lea 
2-4S il 4^0*41^7/ 1 4 0 16^x1 
2 47 I f0-4a(2Yl + 0i7a 
2 50 :l + 0*4tov 1 + 0 * 17 ^ 
251 ;i+0'487/yi 4^0-m 
2 51 :lHh 0 - 4 toyl 4 - 0 ’ 18 a; 
2 52 ;i fO‘4®^7Y 1+0*180: 


iCxl»' 2 si:i;, 
II X Ij 250 \ 
I. X 1 229 i 

14 y ; 204 
.. X # 192 
M X ^ lSf» 
n X ii 108 


2*48 !l+0‘4iOvl + 017O 
2*47 :l4 0-41Ovli 0170 
2*40 il4 0-4.1Ovl l-0r i7O 
2 48 l+0*4.7Ov3+0-18O 
*2'48 !1 + 0‘48 OyI +018O 
2 48 !l + 0-48Oyl+018O: 
2*49 i1 + 0'48Oy1+019O: 


15x5 14x 1| 

11 M X § 

II 11 X 4 ' 

fi II X I 


2 44 ;i +0-47Ovll+017O 
2 44 :1 +0*48O\jl I 0*nOx 
2 44 ;i f0*4872Y l + 01SO 
215 ,l -^0‘4i8odl + 0*180; 
2 4t; it +O*40Ov 1+0*180 


In each case the wtutlil per fi*ot given ?=* iho uiininium that can he rolled, and a rolling 

inarein of 2i per cent, over iliiM must be allowed See page 7. 

^•h weight per foot i^ for I he t iveted sh<* ft only. Weight of base. <tc., to be added. 

ladii of gyratii’n and reLuive erf fmneily coeflirieiits are printed in prominent type. 
We^actual eccentric hnoJ ; relative eccentricity coefficient; Wc=oqui valent concentric 

^'lti iSSil wt*emtricity coefficients nubstitute actual value of “aim of eccentricity’* for Ot 
. and respectively. 

JiPor full explanatioiis of tables, see notes commencing page 192 L. 
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REDPAtH, BROWN & CO., LIMITED. 



BeferoiK**^ 

Mark, 


COMPOUND STANCHIONS. 
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Safe Coacentric Loads, in Tons. 

Ends Fixed. 
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The aborc wafc .o.i'K ar." rur raGon of eU'j'.i) nw .a uj^ u*, hut/ noi. excetciing 160. 

Safe loads arc 5n .’.s.-or'laiK'e wifli tb^ wvrklng 'iitsstM itr.'srnbfMl by t]»*‘ [.ondon County 
Council (General Powuri) Ac5, lixy?, far Btasb of niiul sitt-td having “bath ontb; fixed.” 

Foi other conditions and formulas see uotea commencing page 192 1^. 

For explanations of properties, &c., see Part IV- 




REDPATH, BROWN & CO., LIMITED. f 


COMPOUND STANCHIONS. 


Composition and Proportiea 
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In each case the weight >><jt foot given la the inhiimtim that can be rolled, and a roUing 
"lergili of 2J per cent ov^r lliis iiiu.-*! l»e allows-. 1 See page 7, 

ICach w'WRht per foot »s for tlie riveted shaft only, ^^ci^liL of base, Ac,, to be added. 

Loftat radii of gjtation and roiative eccentneitv <*<R*fficicnt8 are printed in prominent tyi^e. 

We~ actual eccentric load , K '-relative eccentricity coefficient ; Wc=- equivalent concentric 
value; Wc^WexK. 

In axial eccentricity coefficients substitute actual value of “ arm of eccentricity ” for Ow 
and ax respectively. 

For full explanations of tables, see notes commencing page 192 L. 
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SSTAniUI-|IUIM9e 

Safe Concentric *Loads, in Tons. 

Ends Fixed. 
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|22S :222 2i.3 

2,09 , '202 1195 182 
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70 M 

n „ 

'221 

:21n 

!2{iy '203 'n»7 

191 il86 (179 167 

155 143 tSl 

09 M 

1 Oi' A II 

;2i‘i 

|l95 

ilOO ;1S4 1179 

173 168 !i62 151 

140 129 118 


• 

1 

1 

i 

j RiveU ^ in diam at 6-in. pitch 

. 

Tbo above safe loads are tabulated (or ratios of sleudernesa up bo, but not exceeding 100. 

Safe loads are in acoordant'o with the working stressee prescribed by the London Cemnty 
Oouncil (General Powers) Act., 1009, fur stanchions of mild steel having “ both ends fixed." 

For other condiilnnM and fonuulsR, see notes coinmencing page 192L. ' 

Safe loads printed in italics are for heights greater than 40P. 1 

For explanations of properties, d;c., tee Fart IV. * ‘ 1 
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REDPATH, BROWN & 00., LIMITED. 


COMPOUND STANCHIONS. 

Composition atfd Properties. 
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IT4 

M) d 


. 3' 89 

3 72 

2 73 ' 

2 1 

0*47;^ 

1 0'2ir;x 


IK'J 

tO'J 


: 3*87 ' 

a 9 

2 73 . 

i J 1 

0*47-^/'. 

+ 0'22fZx 

^ 1 

n 

i;>o 

43 

»• 

3*80 ' 

r»2» 

2 74 

/ l! 5 


1 0'22^^X 


14M 

39 !} 

, 

3-84 

'■> i:i 

n 

M ^ 1 

0*48. f. 

* 0 -22f?x 


I2f> 

*ih t 


: 3'S^> 


2 ’h 


0*48ff 

. 0 2;U7x 

i ; 

148 

42 s 


.?‘33 , 

.*> s* 

2*71 

2 1'' 1 


! ■} 9 

4' 

13 n . 

;'>9 > 

, 

. 3*3:^ ■ 

r* 7 f 

2*73 * 

7 M 1 

> 0*c4r^v ’ 

1 t O'Jlf/x 

v: 

127 A • 

3<i S , 


3';o 

5-(m . 

2*73 ' 

2 j 

' 0‘f>-V/ k i 

i f 0‘2lf'/x 


1174 

33 S 

• 

3' 30 


2*J5 : 

2 i:: I 

' 0*55i/v i 

i , b J'2Ux 


*; 3*9t . r^'22 
• 3'92 ' 

, 3*91 ' t \H 
3 iX) ; 

:rJ59 ■ i 


O'^Oi/v.i t 0 ‘ 2 ^rtx 

O'bSa.a n 

! 

0'!5f7> 'l r0 ‘24ax 
)‘ 40 i 7 ,,t ■ i'r'Ji^x 
I t 0 - 2 . 5 ^/x 

0 V>//y !1 

0‘47f'/v-'l ' rzm% 
C‘47^7v'I rir2iax 
048:;v:i -t (\-2iax 


In eacib case the woijJtlit j»er fwu* gann i. (.••» i»u.t ■'i>i rul'i^si, .inti a riAlinff 

margin of 24 per cent mer niusi, bu aJlo* iSee }>.•» e T 

Ktich woipbt per fuoT i.-i for l)u* rive!»*ii slmft <tufy r'fbt *<f ' ■ ^ <tc., to {>« H-I led. 

I^tast radii of Kyration and reiafive ec<vuincii> an* i* ;' ted in pniiniuent type. 

■We“iu'luaryc«ii*nt,ric 1 oiA« 1 ; K - rt'lalivi' eecenUKsty court 'it'nt . 'd. equiia««'nt fauicenlric 

▼alue; Wc "WoxK- 

Xd axial ect ettrru ity coofTudrn'rf sub‘*umte actun.1 value of “aunof wreutricLy " for a* 
and a« i'e 9 Tt<*ot K«h, 

For foil efplanationa of rabJee, we note® conimencini! ftAffc T.. 


!■>?£_ 
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REDPATH, BROWN & CO., LIMITED. 


^ 9 
-0 W 


COMPOUND STANCHIONS. 

S«tfe Coscentric' Loads, in Tons. 

Ends Fixed. 


HKTfiHTS IV FKICT, 


Reference 

Mark. 



: 10 

; 12 

! 

le 

1? 

, 20 

2n 

) 

24 

12 

i 

i 

123.1 

:225 

r 

218 

210 

1203 

'ia> 

’l88 

.181 1 

i( 

:2io 

1209 

,202 

195 

;1S8 

:l8i 

174 

iUf7 

n 

:i09 

:I93 

:JS0 

*80 

173 

'i07 

:i6o 

254 1 

M 

1182 1170 

•ITo 

104 

.158 

li,%- 

:i4T 

.141 ' 

t* 

!Fm 


!154 

149 

H4 

;)3.S 

']33 

'127 


.i-is 

1 1 


,»3S 

13\ 

129 

i 

;124 

119 

j 

.3)1 ' 

10 

;i2o i 

ino 

'wil 

iOG 

loi 

ioO'. 

.91 «’ 



|{(;7 1 

.102 


94*i;S9 7 

.85 '4 
{ 

.Si . 

1 

\ . 4 

1 , 

1 1 

i359 

;349 

l-iio! 

330 

!ri2i 

‘m ! 

.802 

7u-.' 


1318 ’ 


,301 ; 

2C<'; 


■270 

x: 

,259 . 

•1 ' 

[‘>7H ‘ 

'271 

;203 ! 

2r>(- 

:24.S 

i2ii 

1233 

)22'> ' 

» ' 

1258 

l25) 

:2t4 i 

237 

;230 

:ii23 

i2K> 

:2)o : 

‘f 

12,38 i 

231 

'225 i 

2IS 

:212 

‘205 

ti'iO 

;t9:v 

H 1 

!217 

211 

120.5 ! 

199 

'193 

!is7 

i!Si 

;!7.7 : 

*' i 

1190 

191 

;1S5 1 

179 


10.8 

■lO.i 

V , 

*' i 

|l70 

171 

|105 1 
1 ! 

ICO 

•155 

1 

f 

jl50 

jl'to 

i 

jl4U ■ 




(Z-.M :.::za l/o.v 1,^4 

2:i\ j2!s :->ii ti'»s i^Kv i 't;; /.^i 

lir, -iii i‘24>r>;}9ini»3 its: i!si ;!7:» i/o 121 

jFjti liu ;lSf» I17?» 'i74 ’ir..'s ‘i.V/ ,14^j L,ti 112 

jiTG 171 iGr> hco jjfM jir*u ji tC/ ji4u 'vm 

iS7 ISO 1174 ilOS .!G2 ;i.V) l‘»0 ,i 37 122 100 

176 170 104 iir>0 (153 il47 .‘MJ 136 :il^7 an 102 Ol-l 

159 154 149 143 1138 {133 ;12« r23;ll2l7^y^ 02'^82 
142 137 133 12^1123 {119 [114 109 UOO j.9/ -^ 7^ 

? I I ' 

111 106 102 97'8i93-5:89 0!S4*5800;71l|6*^-75^-;? 

977 93-8 89-8 SS'OiSl '9.77 *9174 •Oi'TO'OjOS-rj.^ SJ^S'S 


U'TetH Fin- diaui at (t-iu. piu4i. 


llie .tnive wfe loMl. v. tabuUt«d for ntioa of •lanriorkiaM up Vi. but uot oxctM-il:uK lt)0 

Bftff loads .re in uourduiue wicb the vorkiuv ntrwiM prww tiu-d by tho lAiodoii County Coui\( il (Generih] Pnii.ni) 
Act. 1909, for siuichious of mild steel having ‘ tootlt ends fixed “ 

For othtt* conditions uid fomiulM, see notee oomoiancmg luu^e 199 1. 

L Bafe Icttds printed In Itollos sbie for heights gni»ier thMi ^Oli. 

I For esphtnattons of properties, ho., see IVrt IV. 
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REDPATH, BROWN A CO., LIMITED 



COMPOUND STANCHIONS. !!\ 

' ‘ \ 

Compositson aifd Proof^rtien ' i;)' 

Oomv«>s«<] of , 


I j** 

iplar^- : 

itfci ■•.> 


'“’r < 7 * -- 




Axis ; Axis 

- V ' X 1 C 


12 V 

i 

i-i'- ^'| 0 

v'r ■'4 

... 

1 

2 r 'j 

1 >t A 


l.’i'i 1 

'J'V) 

‘ ‘• 4 ; 

w V'* 

.■ 4*. :1 

J '' ' 

if! 

' ;l/ f 

J"' 

i 

J.- ,. 

r- 1 

i " ' 


lifi-; .V*'. 

. O't’f 

» <. ’ 

5.*i4 

; J ,! 

;■,. > 



• ?2,i 

i ;»s 


. 0 4 i 1 

!" ' 

V 

' ( 

, -'f'. «. 



. ' 

; •-*->; 11 

li-; 




4 if. 

. VV; 

! 2 •' 1 0 

1 , 




\ ' -Cl 


r / 'j 

I'i' 

; 

2’'.. r:i‘» 



. W) 

Ml I 

! '■ 

i i' 

■* 1 . 

t'.i- ...if. 


\ 

J ,'J' 

/ .! 

i '' ^ 

J ; 


J'5?t 

i ‘‘‘i 

/•VO 

J r> . } 

II 

!*, 

IT'O ' ‘i'' ' 

.r^.5 

»«> 

,'l 

2:/ :{ 

It A 

i‘l 

Ml , 4 ; . 

' 1 

Vo'/ 

- 1 * 

2\M ;; 

ll ’.I 


!.s*2 oH i • . 


;79 

.1 ( 

' 2M3 V 

ir < 

i 

il' ' :.M) 


?? 

. . . 

■ vrr. ; 

it y 

i 

H;n : :u 1 ’ 

^ ^ 1 



2 0 li 
! 

12. 

1* 

I { .vl i) i 

■’ 3'34 : 



! ; 

; / 'i 

II X 


His'i j :M'r> i 

1 3’cl3 . 

■'! 

: 3-02 

: - iV ji 

i< >' 


99^ ' :> 

‘ J'ol 

4 . 0 

. ir/4 ; 

; - i*- 'i 

17 V 

1 

S9 1 2a-;» ; 7 . 

i 

w fjxV 

: 2*7ti ' 

' / in :i 

JOx 

ii 

72i j 201 ; r* 

1 2*76 ; 

3 

; 2“74. ' 

: 2 i;; 

II X 

»l 

1 

^64 I ].M 

! 2-74 ' 

! 1 

t> 6<> 

, 2-7G 1 

' 1 

1 1 

! 2-43 ji 
i t 

. 

I 

,.l 

i 

.1 

i i 


i i 

V..1 


■ 0 - 54 //v:l+O* 26 ax 


(r45r/ 1 4 o-29rt^x| 


I >. tiK/ul f0-32ax 
' 4 0 ‘ 32 rtx 

rOi 7 (/v|l-> 0 - 33 «x 
f0-4sf/v!l.+ 0-34ax 


pur fi".ot givojn in l>i* d.it'jiij .^j '}.»{ c.'w; 1.*- nj!ln I a’ni . roiiiug niargiit of 2i iwr roat, orer 
UtU biu»t li^ .liowed. Cm pa 4 >« 7 . * 

^arb weight p« ft.el l« t„r Ui.' rj vbUwJ *n \\>ight Of Iw < , A 5 U' U' 

of gyraMdit .ini roiatir* •ci'Bnu,'-ity u»h:'t lantn au* pr<iittvi .»i ptorujiun^t ’ ^ pii. 

^ w« IS' •(•U)*; (Kt-«ntnc Ion.: , K ». r«!ativanrr«nti‘>fili I'l.i , VrV -ibijv iv'alwot f^ui cntrlc ralue; VeaWexK. 

JO uIm oocviilrtdty ct'nibclauia riubnf ituir artii»> 'fa'yn of ‘ant of •ixButT'di.y '* Jor <i* uxU iXx renpocUvsly. 

For full nZ|i!auKttoi:R of tnt;U*i ann notac cA)n}u>.ni-'‘''(g ftagn !i. 
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U- - -1? — 


! 

Reference 
. Marli. 

Size. 

PxB 

Inches. 

•27 N 

15x4 

26 N i 

l‘>x4 

•25 N 

12 X 

•24 N 

1*2 x:h 

23 N 

11 x4 

22 N ( 

1 

11 x3i 

21 N 

10x4 

*20 N 

10x3i 

19 N 

I0x3i 

18 N 

9x4 

*17 N 

9 X 3i 

*16 N 

9 3i 

15 N 

9 v3 

14 N 

. 8x4 


2 13 14 


STANCHIONS. 
Steel Channels. 

Safe Conpentric l.oads» in Tons. 

Ends Fixed. 

HEIGHTS IN FEET. 

6 1 7 . 8 i § I 10 ! 11 ' 12 IS 


1 t I i ! i i t i I i 1 

I i ; ' i ! i 1 ; 1 i 

|64-0'til-i..'.S 3rK>-4'32 ti-l;3S-33r)-4i32-6 

i 1 ; ! ’ i : I ■ ! ; 

|5tr8ir>3'7o»»‘7'47'7-M-7itl 73S t>;{r. fj’.32*0,2Si 

; ! ! ! ' i ' I 1 ! 

j4rv2 42-9 40-f> 38*2i.Vv l» 33 (V31 2^1 7 24‘3 19*7 

' j 1 i . ! I I i 

58 -3 55 -8.53 "2 5(> •7;48 • I i45 ;):43-(l'4(t-4;37 -9:35 -SiSS'? 30 ’2 
I I i i ! i I i 
51-«48-9,46-243'5]40'9;38-2,35'5i;i2-Sl;K>’)'27-4j?i-7S«-i 

' ! i ! 

63 0 50-8|4S -5 46-2i43 iJliJ -6 39 3 37 0,34 r);30'2 27 '9 

I I I >1 

148 9i4C-443-9 41 -4 38-9|3r>- 1 33-8i31 •3.28'812C-3Ws-S5J-3 


40-9 38 -8:36 -8 34-8j32 7 30 7iii8 7 20 6[24 •6|22-5 tO-B JSS 
50 -2 48 • 1 146 -0 43 -8 4 1 7 39 -sis? -4 35 -sIsH 1 Jsi 0 28 -8 26 7 
‘M-1 41 •9:397 37-4 33'2;i3-o’::i<) S2«-(i!'26-4!24-2?5-079-3 

! ! i ' i 

j38 7 36-8|34-933 0 3l -I 29"227-32rv4|2;i'5|21 ■« 19-7 IVS 

32-9'3t) 9:-^8-82fi S '21'82-2 ;'207 187 lU-fi!/^-(S 

i i ! ! I 

45-3:43-4 4 1 -5 39-0 37 7:35 ■«< 33-9 32 020- 1 i28-2 26-3 24 >4 


Tbs sbore iste loitdH un Ulotlated for nttiMi ut tlcii').*; urita np to, but; not oxcmodlnf; 

Ssfe losdi am in accordance «itn tlio workinK ntreraM i (bed by the leudon Oounty Connoll lOenwal Poneri; 
Act, 1900. for •tauuhiona of luLM ateoi LaTing '* I'Oiti ende ' 

For other oondittous and innnulte, aee noVee eoinmeitrin« pnye 102 L. ^ 

Bale load* printed in Italice are for heigtate greater tiuui 40B, 

For explanattone oC prapertlee, Ac.. «e« Fart IT. 
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* BKOWN i 00... LIMITED. 


STANCHIONS. 
Steel Channels. 

Dimensions aad Proji^rties. 




VI 


u U 


1y 


Si 7^, 

D X B 
inc)te8. 

'Weight 
p«r 
f('Ot 
iu llM. 

Area 

in 

square 

inohea 

Dis- 

tance 

er 

inches 

lUdit of ! 
Gyration, j 

Kcf7eiitricit> Coefficient-". 


Axis 
Y- Y 

. 1 j ' Axis 1 Axis • 

^i‘5jweb.iR,,,.s.: y-Y . Y-y 

i i ■'* i ' 

Axis 

X- X 

*15 y 4 

i 

41 ’94 jl2’884 

8-065 

1*08 

i 

i 

T) 58 t 

; 1 

V X4 \ r 2‘^^cl^ 1 ^0*79^/v 

1 •+ (*”25f2'>: 

1-2x4 

88 47 

10-72: 

2 9fS<) j 5M3 

4 :>i ; i*s:. 

77 1 T 2*34^/'. Vf 0'Slt7v 

I ' 0'.W2v 


32-88 

fj 1)71 

•2 ()3.{ ! 0-96 

4-44 i jf-32. J 1 • 2‘S6ri. i r i hO-amJ 

1 . > 1 1 

M2v34 

2<M0 

7 ‘jvjr) 

-2840 

0*99 j 4-54 1 !'75 

'.i-74 1 ■ 2'68,'j'v'l r0'87rtvil +0-29^2» 

11 

33 22 

:t-77i j ‘2 937 

1-14 

4 n j-so 

2- M ! , 2-24^.-v:l - 0-8l2!l !l 4 0 3-20,. 

iJ >3i 

21»'S2 

S-77J 

2'tnM j 0-08 

4i] :m 

: ' • 2-7t</.;i ■ 0-93c/.|i t o-3:i«x 

10 V 4 

30 16 

8 -ST! 

2 <’V,tx 

i*16 

8-84 ’ r'JO 
' 

, 2•14yr^ l * O-SS^nJl 4 0-;nrt> 

*10 x;^ 

•28-2! 

8'29(J 

-.; o87 

0-99 

,8 77 '■ 1 ’^sh 

70 |l +-2-60fl',J i 0-95trv 

) +-0-.3.V2S 

10x34 

■JHSry 

6925 

•2-.-;87 

r02 

3 H-. i j-84! -2 '•!' ‘1 1 2--t7f?.:l • c-90rtv 

J 1 ' 

1 +o:uax 

9x4 

28 -fc 

a *390 

2 84i* 

1-17 

S 13 : 1-^ 

2 07 ;1 , O-SSa,!! 4-0 37ax 

*0x84 

‘25*39 

7-498 

2 51^9 

1*01 

8 48 ! 1-92 

■-*•7-2 4 2-47<'/,;1 fO-tiSfl'vIl-^O-SSax 

•9x8i 

22*27 

6-5r)tf 

2-524 

1U3 

. 

;i-4;i 1 1-90 

2-66 jl ^'2*3S77 -.'|i -4 0*92^/y 

1 - {) -37ax 

0x3 

19-37 

5 '696 

2-246 1 0‘84 

.v3«; j'8j 

2 ‘77 |1 3‘lS)^v|l 4-l‘07^'?'y 

1 t ()-4(k2x 

8x4 

25-73, 

1 

, 7*569 

2-799 1 1*19 

! 

j 

312|2-01 

2 64 jl4 l*97^7v|l r0*84/7v 

i 1 

1 1 

l + 0-41fl« 




Tatscb esw wmirht fon^ jfiv*'i4 .n the utJe^mnm th*.t ran >» roliwi, mui « rnJrtni; luirgir -if .lor ■•tHHi. ow 
till* m iwt b* fti tOVMl. MM " 

Itech vftifb* p4f foot U fui .h<« nni; o' 'hww Aa , '-i 

T.iM«t lr»^cU^ o( ^tyrjktH'B «nnl r*il*nr»i eo' enflPitf le-.U' i'o pr.’.'«d Ir i.iTior*ri«r!t type. 

firemurtiM.! «oc(uttn« load ; K w r«l*tiTr aoicntr'riLv coAfhi^.ent witrcutrlc valn«; "V'c » AVv v K. 

1a salA.! eeumtriclfey UL>efR‘''«txtii aul^tiinte scttUhl VMtua ut *' lurm ol iweoatnvlty ' ini w't and Clt r«ip>xttiTot> 

BmCjotii! in»rLv;('i itee lu onr tUicka. 

For lull txpIanstKnu of Ublos, m'l. tu>t«i ooinmouciug pn{fo IU2 L. 


18 


151 L 




Safe LoatSa For SUsehtaaiB la BviUtioguM of Steej Slc#}^«ct 


REDPATH, BftOWN A CO., LIMITED." 


STANCHIONS. 
Steel Channels. 

Safe Concentric Loads, in Tons, 
Ends Fixed. 

HKlOim IN KKHTP. 




1 

H-4— ..-D 

111 

1 

j 

Reference | 

Mark. 

Size, 
n X K 
inohos. 

MSN 

8 X 

12 N 

8x3 

11 N 

8 X 

MON 

7 > ^ 

9N 

7 V 

8N 

0 X 

MN 

6x3 

*6N 

6x3 

5N 

6 X 2i 

*4N 

5x2^ 

•3N 

4x2 

2N 

H X 2 

*1 N 

3 X li 


5 . e . 7 8 I 0' 10 ! 11 12 18 


8 X |39‘r»!37“r»;nrrG:3:rGi31 ‘7'‘.iir7;27-8j25-8'23'9;21 iiiSO OIS^ 

; ; i ' : : i I I ; 

! I ! ! ! ' 


7x3 ;J19-5il7-7!ie-Oii-« 

I I I 

6 X 3{ |31 2,'jy-7 2xV.2r. ;,a>-2,'20-Sll!>-3:i7-8/ff-,?7^ 

i i ; ' 1 ' i I i 1 

! ! I i i 1 i i 

6x3 -i-rHI'i;; V-^-(i2<iT.;i9-2.]7-8:tti-415-013-6i7#-jfir-7 
I : ■ j ! I I i 

6 X 2i j20-l|lS6i7'l!i5-7il-J"2'l-2-8;!]-3 S.9: | 

! ! ' : ■ i ! i I i 

6 X 2i |lS-3il7-0|l5-7jU-4 13-l,M-S10-6 9-^ j 

4x2 I2-8:u-7'l0-5; 9-3 S’l' 7-0 e J ' i 

i :• 

3i X 2 l()-9j 9-9| 8-9j 7-9 6-9 6 » ^-9 i j 

3 X 11 7-91 6-8i 5-8i 4-7 i I 

! I ! I ' 


The above safe loads are tabulated for ratios of nlendemesB up to, hut not exceeding; 160 
Safe loads are in ax'cordance with tho workups stTesfie^ pre'^erihod by the 1.4*nd.ip County 
(Ntuncil (General Powers) Act, 1900, for staiichCooM of mild sf,e»*t having '‘boni emin rixort” 

For other conditions and f«^miula?, see notes ♦■vmonencni^ jiapc 
Safe loads printed in ital’c* are for heights (‘•reat4»r thair 40B 
For explanations of properties, Ac., see Part IV. 
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Por JSOt Amendmaot «f LondOa Act; tsce'iiaftc zn U 


BBDPATH, BROWN A CO., LIMITED. 


STANCHIONS. 
Steel Chaonele. 

Dlmeni^ons and Propertie& 


ff\ I- <7x H 


\i' ■ i 
' ■ 

V ‘ J * i 


(^iol CorfHelw.!, 

Stas * 5 * < 2 ^ 1 7 r 

h. rh‘i’ind;«. ^>1 **'iWeb.Fl«.K.i Y-Y Y^Y I 



Id each cac6 tbs weif^ht per foot gireu ia the niinimuiii that can be rolled, and a rolling 
margin of 2} per cent, orer this must be allowed. See page 7. 

Kach weight per foot is for the .shaft only. AVeight of base, Ac., to be added. 

Least radii of gyration and relatire eccentricity coefficients areprintini itipni'ninent type. 
Wes^ actual eccentric load ; K-relatire eccentricity coefficient; Wc -- eqnival 'in concentric 
Talne; WcsWexK. , . - .. ^ 

Ln axial eccentricity coefficients substitute actual value of ‘'arm of eccentricity for th 
and a* respectively. 

Sections marked (*) are in our stocka 

For full Qxplanatioihs of tables, see notes commencing page 1 92 L. 
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Safe Loads for Stanchions in BoUding-s of Steel Skeleton Constniction in London 


REDPATH, BROWN k CO., LIMITED. 


il 


I J ' 


~ D X 

Ft#'ft*rence ! 

Mark, l 

' 

i Siac, 

1 1) X B 

1 

25 0 

12x13 

20 0 

1 !0>K> 

17 0 

! 9 X i 1 

13 0 

i H •' H\ 

10 0 

! 7^9 




C- r- ' - 




! -■ 

hV-'"i 

v' 

i ’I 


COAf^POUND STANCHIONS. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


RTVIOHTS IN FKKT. 


10 


t?. : 14 i i6 > ta ! 20 j 22 

< I 5 ! 


t I 

I S4 ! 28 1 32 


36 


in ]o^ ,)05 102 

)'SS*3‘85‘5;«‘2'V 79*9'77-2 74-4-6S*S| 
VX,7iri»;; |;74 -002 'M, 57*1 

*72 1 Or )7 3r>4 351*3 

iU 05-. ^\}5'7;5*2*fM^ i3 ‘2 .?4 'i7 


40 


I I 5 i I ! . 

9C -5 93 *0 90 ‘7 84 9 ;79 * i 73 *‘2,07 *4 
63*2^7*71.5^/ 
5/ 446‘7\S3'fi 
\rj A.SS 6\Sf? 7 
:£7 9.9i-7\JS 5 
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For 1809 AnjftoOment of Loudon Buddmg Acts (see page »ti l,;. 


REDPATH, BROWN A CO, LIMITED. 


COMPOUND STANCHIONS. 

Composition susd Properties. 
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1 . 004 $ for StattChioos m tioildiagis of bjcel^ton CojEi»trttctioa lo Loodoti 


REDPATH, BROWN A CO., LIMITED. 
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COMPOUND STANCHIONS. 

Safe Coocentric Loads, io Tons. 

Ends Fixed. 
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The above safe loads are tabulated lor ratios of sleodetaaes up to, but uot ezcoeding lOO. 

Safe loads are iu accordance with the working stresses prescribed by the London County 
Coundl (Oeneral Powers) Act. 1909, for stanchions of mild steel liaving **both ends fixed.** 

For other conditions and formulas, see notes commencing page 198 L. 

Por explanations of properties, dbc., see Part IV. 
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1909 Amefidmat of Londoii BuiMiug Acts (see page *ti L), 


REDPATH, BROWN tc CO., LIMITED. 



In each case the weight per foot Riveu i- ‘he iniuiuiam lliat can be rolled, and a roUiu(. 

•fljir^n of 2^ per coni, over tills must be all"''* >1. .See pa^e T. . ^ , 

ISacli *eeiftbt per futit is for the nv^U'd s.’i.'fi -nlj, eight of base, wc., to be added. 

Least radii or gyiation and relative eocetitricity coeffi*'U“iJts ai« punted in prooiinent 
We-aotual eccentric load : K=--r(daiive ec«;tntricifcy cooffidont ; Wc«equivalent concentric 
ralne; '.Vo-\VexlC. ^ t n m ^ 

In axial ecceniridty ct»©fiiv*ieiita substitute actual %alue of ann of eccentricity lor a. 
and a« respectively . ' . 

For full explanations of tables, see notes coiumeueing p».ge 192L. 
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Safe Leads lor 5 tS»nchious in BuiUhagti of Steel Skeleton Coasltiiction io Loatiun. 


HKDPATIT, BROWN 4 CO., LIMITED. 
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COMPOUND STANCHIONS. 

Safe Cancentric ^'Loads, in Tons. 

Ends Fijred. 
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'Hie :ii«' ' *• safe loans are tabulated for ratios of nlendernoss up to. but not exceedinf; 160 . 
fcsrtfe bK«rts are in anvodarue uilh the woikinfr strtwses prescribed b> the London Coiiiii> 
‘.'ouiiei! (deueral Ael, 1909 , for otanebions of mild steel having ‘'both ends fixed." 

Kor other oondilioiui and fornmlas, aee notes coinmeDCing page 192 L. 

Sale loads printed in are for heights gieater than 4011 

For explanations of properties, Ac., aee Part IV. 
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COMPOUND STANCHIONS. 
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Composition and Properties. 
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Safe L«a4a far Stanrtiloiw In BaiUbitf (tf Stae! U l,^an. 


REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Equal Ang^ies. 

Safe Concentric Loads, in Tons. 
Ends Fixed. 
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The above safe are tabulated for ratios of slenderness up t.o, but not exceeding 100. 
Safe loads ar^^ in at'cordance with the working stresses 1 >o^oribed b> the J.ondon County 
Council (Ocueral Powers) Act, 1909, for stanchions ot mild stet4 having ** both ends fixed.’* 
For other couihitons and fonunlie, see notes commeociug piige 198 L. 

For explanations of properties, 4a, see Part IV. 





For JSM'Aiseo^mut of Loo^ SttiUtiag h/Aa (tee .piqfe nil,). 


REDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or STRUTS). 
Steel Eqiiai Angeles. 

Ounensioos And Properties. 


IN, 

;< \ 


/u V 






€• ■ 

V' 




SU 


r> 

.Sise, 

\ rj X t 
inches. 

TV eight 
iwr 
foot 
in Ibe. 

Area 
* in 
aquai-c 
inches 

1 

l>Mrancf4.« it* J 
lijchu^ i 

Op 

itadii of 

AxU 

V- V 

>y ration 

Axis 

U-IT 

tlc'itiotricity 

Cveificientjj. 

A aIs ! Ails 
V-V j 0--U 

0 

x6 

xj 

28*70 

8*441 

2*49 

4-24 { 

fl? 

2*28 

1 hl'82^'. 

1 f0-82aii 


It 

xfl 

24-15J 

7*113 

2-42 

4*24 : 

i ts 

2 -.30 

1 I-1-7A/V 

i+o-sia-u 


n 

xi 

19*55 

6-753 

2*3r» 

4*24 ! 

1 

lie 

2-3:i 

1 i‘i*69^^v 

1 f0*79f7u 

5 

x5 

xj 

23*69 

6-93S 

2*14 

. 

3*54 ‘ 

0D6 

1-S8 

I + ij-sa-^v 

1 + 1*00^1; 


ft 

X g 

19*92 

5*860 

2 07 

I) 54 , 

0-98 

1 80 

1 1- 2‘16i‘'7v 

1 ^ 0-08i7i- 


It 

X i 

1(J 15 

1 

i-m 

i 

2 0CI 

3 34 

0'08 

J *02 

1 

M 2m7v 

l + 0-96t7; 

■4 



2105 1 

h )89 , 

1*96 

3 18 i 

0^35 

) *09 ' 

1 +2-'/2fO 

1 t-l-l&Zu 

If 

>•'1 

: w Mi I 

1 5 236 

J '9(» 

3 ' 

O'h: 

1*70 11 ^2*bl^/v!l-ri*10<r?J 


«i 

xi 

; M'4b ' 

1 1 

! 4 252 ! 

1 1 

1*83 

3-(S ! 

0*8 / ' 

1*72 

i * 2*42^1. 

I 1 1 ’07^/i. 

■i 

X d 

X V ! 

1 i 

i lS-49 , 

1 1 
5 137 

1*79 

t u’f i 

0*70 ! 

1 45 

i -t O'iOi:.' ; 

1 ii-2na\. 


II 


[j‘66 i 

i 4*009 1 

: ] '72 ; 

; -J 83 ' 

0*77 : 

i 50 

i T2*91ffv 

1 i- ‘ *26(20' 


11 

i 

X 2 ' 

12*75 

' 3*75') i 

i 16 

■ 2*^3 

0*77 ' 

i 3- 

i 4 2’80f*/ V 



If 


i *■“ 

2*859 j 

1 

1 

! 1 59 : 

! ^ 

! ! 

0'7a > 

I 

1 *54 

l-i-2’6ku 

1 U lOa. 

3i 

x34x 6 

1 la-fiy 

i 

3*985 

1 *55 

i i 

1 2*47 1 

0T>8 

J-29 

1 d S'35av 

1-r 1 47au 

II 


; 11-05 

3-261 

1*48 

2*47 : 

0*68 

1 32 

If 3-21 

1 + 1 '43fZii 


II 

xi 

1. 8-45 

2*486 

1*41 

2*47 • 

0-S8 ; 

r34 

1 +S’06<lv 

1 


In each case the wei/ht per foot (riven the min'iauni that am be rolled, 
kT|dn of 2^ per cent, over this inu.st be a]h>weu. tsco 7. 


find rolling 

vrid^ht per foot is ior the nhaft onjT. Wcfgbt of copnc'aiwii, A.C., to be RtM^d. 

Least radii of }^j ration and relative cocoatriciLy j t*efiioiuLi8 arc* )irinl.ed in prtnaii.e-nt tvpe 
VVeeiactiial eccentric load; K-rela'wive eccentneity coettirieci * W<;» eqaiv^eUnC conceiitnc 
valne; Wc^WeyK, 

tn axial ecoentrn-ifv cooffidenU au)..9Litci6 actaai valu« of '‘a- rr of eccentneity ’* for 
and aa r€fei>ectivtd:.. 

For full exphumtiQiis of tables, see notes commencing page iSt: I. 
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Safe Loads for Stanchions in BnQdingrs of Steel SWleton 'Cottsibnfetloit'iii London. 


REDPATH, BROWN A CO., LIMITED. 


r - 


STANCHIONS (or STRUTS). 
Steel Equ^l Ang-les. 

Safe Concentric Loads, in Tons. 
Ends Fixed. 
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‘rK ‘ 

! 


! ; 

r>i 


— 

\p 4 ‘ 

5 '7 

i 1 

4*2 

_ 

--- 

.f‘>f ! 

J ‘w 

0-1 1 



... 

o'ii ■ 

;> X 

i 4-v 


i -- 

- 

.S n < 

*5 * 

4 <• . 




i’, i 

1 

4 * i 

0 2 



- 

1 

i'X 1 

3 » 



— 

- 

39 1 

1 

3ii 

; 

! 

1 

— 

~ 

1 

3*2 1 

1 

2-4 

i 

1 

- 

— 

2 4 j 

1-9 

, ! 

1 

. — 

— 


Tijc iibove Hafo loadw ure tui uI;lU*(1 for rano>. of blpndeiiieiiti up to, but not exceeding IflO. 
lo'Uis ate in .',o< oramu'c with the w.'tkins: iitie^ees prei^mbed by the I.ondon County 
Ooaui’U (GeiieTal Pout.is) for £Utn'‘f >01’- of imhl steel hating'; **butb ends fixed.'* 

Foe oiuei coniUUonis ..wni l-.‘n:iula:, see ifOU*" eoiuioeiicins page 19S: L. 

For explanatloiu of piopertlee, Ac., sets Pan IV. 
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F«fr IMi ti London Acts im pa^fv oxt 


REDPATH, BROWN & CO., 

LIMITED. 

1 



1 ' 

STANCHIONS (or STRUTS). 

ir\ \ " 

\ 

/ 

''V 

Steel Equal Angrles. 

\ . 




Dimensions and Properties. 

v/ V' 

■ 1' 


Size, 

P X B X fc 
Inchos. 


I Weight Area 

I nor tn 

root square 

in lbs. incbea. 


Distances in ' Eccentricity 

inches iUdiio. Oyrahcn. , Ctrefflciente 

! 1 


w V i 

I 

! 2 '753 

i*3l 

M 

j 7-1!? 

! 2 tl2 

1*24 

« X 

6 05 

1 1-776 

1 i-vii 

11 X 

4 '00 

I 1*440 

1 

1 

j 1-17 

2ix2^xi 

7*6.5 

j 2-250 

1 MS 

u 

5‘.Si) 

1*734 

j i-oc 

M X 1*^ 1 

4 08 

j 1*480 

! 103 

1 ^ 

M Xi 

4-04 

1 1*187 

o’lm 

2^ X X 

4 45 

j 

l*3]0 

0*94 

II X i 

3*61 

1*061 

1 0*91 

1 

2 x2 x} 

3*19 

0*940 

0-82 

»• 

> 2*43 

0*720 

0-78 


Axis 

^ Axis 

Aads 

u* a 

1 V V 

U- U 

i m 

'1 .V0?/7v 

[l 4 l’76<7n, 

M‘2 

1 . 3-89/Iv 

1 + 1*70^/, 

1 )s7 

|1 -f 3*69ffv 

l + l'fi'V/c 

116 

|iT3*60(fv 

\ 1 l-eiri:- 

l'i5 

;i f 3'37^/v 

l-i-l'OOf/n 


1*734 J^OG ! 1*77 0-48 i 0*f»3 ll +4*82flJv 1 +2*0‘iai 


In each ease the weight por foot gireri is the laini'mam titat can be roIletK arr! % rolling 
gin of 21^ per cent over this nnist be ailowed. p !;;e 7 

Each weight per fool i« for the shaft only, Weiglji of ci iiuectiMiif*, <frc. . to r>c a>l<ied. 

I^east radii of gyration and relative eccentricity couthrienih are |>t In nroiriiiicnt type, 
Wesactual eccentric load ; Kwrelative eccentricity »‘Ot*0icieni,; VNr- eqmVajtMit concentric 


value; Wcs-.WexK. 

in axial eccentricity coefficients substitute actual v,Lii'e of ‘ of ecronlTicifcy " for 
and a* respectively. 

For full explanatloiM of tables, see notes eomneiiciiig page 192 h 


188 L 






KEDPATH, BROWN A 00., LIMITED. 


tc 


««*•”?« ' » ?B ’« t 


STANCHIONS (or STRUTS). 
Steel Unequal Angeles. 

Saia Concentric Loads, in Tons. 

Ends Fixed. 

HBTQHTS IN FBST. 


marx. 

! 

Inch 

sa. 

I 

& ! 

j 

s ' d ; 

i i 

7 

a i 

5 

■'a 1 

’ i 


9 i 

.. i 

10 

11 


7yH 

X 

1 

4 <5 

! i i 

35 ’6 ;«-5|32-5' 

i 

29-5j2«-S 23-6 

20-4 



25/ R 


X 

$ 

36 i 

32*6 i 30 5 

27*6 

25*1 

226 

2U'l 

17*6 



25« R 

n 

X 


2a ’‘i 

‘2f> i ; 2*1 3 

1 

.>23 

20 3 

lft’3 

16'2 

14-2 



21/ R 

(ix4 

X 

i 

SiO 

) i 

31*9 '29*9 } 27 'ft 

25 ft 

237 

21*7 

196 

17-6 

15*6 

21 « B 

H 

X 

i 

Trb 

25 9 1 24*2 

j 

JSth 

20 U 

19-2 

)7'6 

15*9 

14*3 

12*0 

2(irB 

6 X ,3 J X 

d 

j 

i ai-o 

I 

29-4 ! 27-1 

1 

24-9 

22*7 

20-5 

18*3 

16*0 

13*8 


20e R 

n 

X 

i 

‘ 25 n 

2;{-8 ; 22-0 

20*2 

18*4 

16*6 

H-8 

130 

11*2 


20rfR 

11 

y 

i 

1 UPfi 

1 

18-2 i !6-8 

1 

15*5 

]4"1 

j 

12-8 

1 

11*4 

10*0 

8*7 


53/ R 

6x3 

X 

S 

i 

; 29-0 

i 

20-5 . 24 \5 

21 5 

r>’0 

1 

; 16-5 

14*0 

1 



03c B 

» 

y 

i 

i 

21*5 ' )9*5 

17*5 

U> 1 

I 

1 13-4 

114 




63dR 

n 

V 

* 

'i 


l(5-.n ; U-9 

1 1 

lS-4 

t 1 

•11*9 

j 10-4 

: 8*9 
i 

f 




11:10 sbovs !iafr ktaOs arff trtt;ul AU*<( for . siuos of ff1oDdoi7u>'i'? up to, but not exceeding 100. 
Safe loads are in aocor'iarw'p wl^h the worklu" streK'CP proscribed by the fjondon Gonnty^ 
CouncU (OeneFsl Powers) Att. (t»i htancluoi.s ot luiU steel ba\i»g ‘'both ends fixed." 

For other condiiioiiB and fonouhe, see notes commencing page 10*2 L. 

' For explanations of properties, Ac , see Fart TV 
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RBDPATH, BROWN A 00,, LIMITED. 


STANCHIONS (or STRUTS). "CT 

Steel Unequal An^flea \ 

• X (ft , 

y 

4 \ 

r%: 

; 

D. 



V ‘ 






- k' 


D tixt 
inr!»e«i. 

Weight 

in lbs. 

Area 

ia 

J)i.stance8 in 
inches. 

Radii of Gyration. 

Eccentricity 

Coefficients. 

square 

inches. 


©V 

Axis 

V-V 

Axis 

U~IJ 

Axis 

V-V 

Axis 

IT- IT 

7x34/f 

24-83 

7-31.3 

2-03 

4-4S 

0-73 

2-27 

1 -t-S-SlAv 

l+0-87au 

H X| 

20-98 

3-172 

206 

4-51 

0"7i 

2-29 

l-hS-TBav 

l + 0-86fl!<i 

W X i 

17-00 

5-000 

2-07 

4-56 

0*74 

2*31 

1 +3*78f?v 

1 +0-86au 

0x4 xf 

19-92 

5-860 

2-08 

4-06' 

0-86 

2-01 

i -t-S’SBav 

l+l-OOOc 

n X i 

lfi-16 

4-760 

208 

4-00 

0*86 

2-03 

l + 2‘82av 

I+0-900U 

6 X 34 X 1 

18-87 

6-550 

1-94 

3-96 

0-74 

1-98 

1 +8*49av 

t^hl-OlOu 

II X 

15-31 

4-502 

1-J2 

3-99 

0-76 

2-00 

1 +3*42av 

l+l-OOOu 

M xf 

U-84 

3-424 

1-96 

4-02 

0-76 

2-01 

l+8*89av 

1 + l-00f?u 

0x3 x| 

17'90 

6-236 

i-ro 

3-84 

O-tB 

1-04 

UVUOv 

i+i-02at) 

ft x} 

14-43 

4-262 

1-76 

3-88 : 

j 

0-88 1 

j 

i 1 96 

j 

l-*-4'46av 

l + l-Olfltu 

H x| 

11-00 

3-230 1 

1*80 1 

3-91 ‘ 

1 i 

0’64 : 

i 

1-98 

1 ^4*38flJvi 

1 1 

i+i-ooa« 

Tn eibch case the wei^^ht per foot j^ren is the minlniTiin that can be rolled, and a rolling 
mar^n of per cent, over this must be allowed. See page 7. 

Each we&ht per foot is for the sh ift only. Weight of connections, Ac., to bo added. 

liOast tadii of gyration and reJatire eccentricity coefflciente are printed in proininont type. 

Wevactual eocentrie load ; K - relative eccraitricity coefficient ; Wc== equivalent concentric 
raliie ; M'c* Wex K. 

In axial eceeatridty coeffidente substitute aetnal value of **aiin of eccentricity " for a* 
and ov respeetively. 

For fttu explanadom of tables see notes oommeiieing page 192 Ti. 




lasii 




SaCii; 14^: SMNl^^iMMlSk Oi tandoa. 



The abore mife loads are tabulated for ratios of slenderness up to, but not exceeding 100, 
Safe loads are in accordance with the working stresses prescribed by the London Counts 
Council (General Powers) Act, 1609, for stanchions of mild steel having '*both ends fixed." 

For other conditions and formuloe, see notes ocaimeuclng page 192 L, 

For explanations of properties, Ac., see Fart IT. 
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REDPATH, BROWN & CO.? LIMITED. 


STANCHIONS (or STRUTS). 
Steel Unequal An^^les. 

Oimeitsions and Properties. 


A 




V 

c^' 

\ 


-C (»'' 

.V' 


V OAJ' 


Sixe, 

D X B X t. 
inches. 

Weight 
per 
foot 
in Ihs. 

Area 

in 

square 

inches 

Distances in 
inches. 

Itadii of (gyration. 

_ _ _ 

Eccentricity 

GoefBcienta. 

Or 

Co 

Axis 

V-v 

Axis 

ti-^r 

Axis 

V- V 

Axis 

V- u 

.'i K' 4 X g 

17-Rf) 

5-23fi 

1-Sl 

3*46 

0S3 

1-74 

1+2*63i7v 

IH- 1*1 6^/1 

H ^ i 


4*252 

1-83 

S-48 

0*84 

1 75 

l+2ti0flv 

i+l*13rtu 

•» X 8 

11*00 

3*236 

1*82 

3-49 

0*85 

1-77 

1+2*62<7v 

14 l *m.M 

5x3 X 8 

15 07 

4*809 

1*65 

3*30 

0*64 

1'64 

1+4*05i2v 

lfl*23«i 

” X 4 

12-75 

3^49 

1*65 

3*32 

0*64 

1*86 


I+l*21fl» 

« X 1 

9*72 

2*859 

1*87 

1 

i 3 *36 i 

1 

0*65 1 

1 

1*67 

l+8*95av 

l + l'20rt:. 

<lx.3 X ^ 

11 *05 

3*251 

' i 

1*45 i 

1 

i 2*75 

0*63 

1-36 

l+8‘60av 

i + l*48ai 

If X 8 

8*45 

2*485 

1*45 

2 77 

0*84 

1*38 

1+3-540. 

1 + I*45f7 

3x2ix 8 

6*63 

1*921 

Ml 

2*09 

0*62 

i 

1*05 

l+4>-i0av 

1+1*90^1 

ft xA 

5*51 

* 

1*620 

MO 

2*10 

i 

I 0*62 

j 

1*06 

l+4>-06av 

i 

141*8700 


In eaeb case the weight por foot giren is the mioirQiim that can be rolled, and a rolling 
margin of 2^ per cent over this roust be alKtwed. See page 7. 

Each weight per foot is for the ehaft only. Weight of oonnectfons, 4c., nj bo acldod. 

I.ieast radii of gyration and relative eccentricity coefficientH are printed in prominent type. 
We«Baettial eccentric load ; E =: relative ecceuiricity coefficient ; Wc-- equivalent concentric 
value; Wc*WexK, 

In axial eccentricity eoefiicienta substitute actual value of "arm of eccentricity *’ for a 


and Av respectively. 

For full explanations of 


tables, see notes commencing page 1M.L. 







RBDPATH, BROWN <b CO,. LIMITED. 



The abo?6 safe loads are tabulated for ratios of slendorness up to, but not exceedinir IfiO. 
Safe loads are in acconbince with the working 3ti esses prescribf'd by the London County 
Council (Oeneral Powers) Act, 1909, for stanchions o( wild steel having Itotb ends fixed/* 

Por other conditions and fonniilfc, see notes conimendiig page 1P2 L. 

Safe loads printed in italics are for beigbte gteater than 40D. 

For explanations of properties, see Fart IV . 
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BniN^ Acts <s«4''(»t« 'sSS't>t> ' 


REDPATH, BROWN & CO., LIMITED. 


COMPOUND J5TANCHION8 
(or STRUTS). 

Two Steel Equal Angles Back to Back. 

Dimensions and Properties. 


i- rt-'t 



1 VF eight 

r<cr 

Area 

i 

Radii of Gyration. 

1 

f Eccentricity Coefficients 

Oonipoa#»d of 

Distance I 



! 


37.qual An‘,iles 

. foot 

' Jij lb.s. 

:sqnaro 
. itiohcs. 

(•X ;■ 

inches. ; 

Axi’f 

i AxJ^ 

j Axis 

1 

! Axis 


i 


! 

i 

y-Y 

1 X X 

1 

y^T 

j x-x 

6 x| 

! 

59 

' 

iG*8S 

i 

1 

4*24 

2 63 

' !‘8t 

, ! 

U+0-94aY!l+t-29/7N 

0 X| 

■rji 

id -22 

4 29 

2*50 

: 1*83 

:i+o*96av!i ii-28i^/x 

ti X 1 

40^ 

; li*50 

4*34 

2*48 

: l'S4 

1 1 4 O’OSav 

jl + l‘28//x 

.) x5 X;55 ! 

m ; 

; 13'87 

3*49 

212 

1-49 

i i4 1-iia. 


" xM 

41 ' 

‘ 11-72 

3*64 

2-10 

t*51 

! i + i-i3^zv 

1 l-{-l’65(?x 

It ><4 

m 1 

! 9-50 

1 

3-.'i8 1 

2 0.S 

i-52 

1 l + MCfry 

j 1 4 

1 

U X p 

! 43 I 

1 i2'3a 

.111 i 

i 92 

j 

i l-3i 

I + 1 ■9.\a^ 

1 f l-74«x 

1 I 

’ 10-47 

.•{ ■16 ! 

I *90 i 

I 1-35 

1 4 1 •24f7v 

i + VTSax 

If X i 

m 1 

8'50 

3'2] j 

4 

1-88 

; 1-36 

1 + 1 *28^^ 

1 ! 

l + l-72r/x 

4 x4 x^ 

! 38 ^ 

^ H)'S7 

2-74 ‘ 

1 73 

ris 

! ) + I -.34rtv 

l + l-97ax 

II X 1 

i 3ii i 

*1 -22 

2*7H 1 

1*70 ! 

1 J9 

i 1 + 1 -SHf/v ' 

l-H-96^x 

ft X ^ 

1 m 

7*50 

2-83 1 

i‘68 

1-20 

jH-l*42aY 

l + l-95^.x 

«' 

20 ' 

5’72 

2*88 i 

1*66 ; 

1*22 

j 1 4- 1 W/y 

l+lVBrtx 


28 : 

7*97 

2 41 i 

1*50 ' 

t'03 

i 1 f i*r)5c/v 

1 f 2-25ax 

II x4 

23 : 

6*M) 

2-4.’> ' 

1*48 : 

)’0£ 

1 -I- 1 *60£vy 

i + 2-23fl'x 

It X g 

1 m 1 
1 ; 

1. i 

4-97 

» 

\ *45 ; 

i 

ro6 

; 1 + l'65f7y 

1 

i 

{ 

\ 

1 +2-22a,; 


In each the wcifr’’*' jfjer fo^.t Riven i*) Oie niinimnut that ran be and a rolling 

ftiArflin erf per cent over ibis rnusi b-'s allowed. See paRO 7. 

Kach weight per foot is tot ibe rim#*d shaft onI>. vVeiRht of v?onnrrlions, Ac , to be added. 

Least radii of gyration and relative recent, iciiy coefficients are printed in prominent type. 

■Wessactual eccenlric load ; IC= relative eccentricity coefficient; W«.' ^-c«[uivalent cotiiajntru 
value ; Wc« W« xK. 

In axial eccentricity coefficients subetiture actual value of “ami of eccentricity “ for ar 
and Oc respectively. 

. For full explanations of t/ables, see notes commencing page L. 
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REDPATH, BROWN A CO.. LIMITED. 



— * 

B •< 


S 

Reference 

M.ark. 

I 

Sise, 

B X R 
inches. 1 





2 ! 

* i 

9^S 

3 X 6 

3S*9 

36*6 

96 8 


320 

301 

9(/8 

II 

24 -.5 

2.3*1 

9c 8 

It 

•2()'4 

19*2 

96 S 

ti 

16 *9 

ir>9 

7«S ' 

y 6 

25*5 

23-7 

7dS 

(• < 

19*3 

17*9 

7c S 

1 

" 1 

16*5 

15*3 

76 S 

II 

1.3*1 

12*1 

6c S j 

2^x 4i 

12’3 

11*3 

66 S 

It 

1 

11*8 

1 ; 

10*8 

56 8 

2x4 

10*4 

9*4 

5a8 

II 

7*7 

7 0 


y. COMPOUND STANCHIONS 
i (or STRUTS). 

e ' 

I Two Steel Equal Angles Back to Back. 

li. 

i Safe Concentric Loads, in Tons. 

Ends Fixed. 

---L. . 

i HKTOnTS IN FKBT, 


28*3 2C 


‘2-2'7 1 20*0 1 a { 17*2 
IT ."v I U\ I |.l47 I3':i 


1 + 0 (3-5 


12*31 11*2 
10-2 I 9*2 


lO’T 9*5 ! S'4\ 
« 3 7-fi ! i 


9*3 i 8*3 7*4 I 
9*0 I 8*0 7-i : 


Kivota }-in. tliani. at S in. pitch. 


The above safe loads arc tabulated for ratios of slenderness up to, Imi not exceeding 100. 
Safe loads are, in arcoi dance with the working stres.'^e.s preacribet! by the London 
•'■oniity Connell (General I'owers) Act, 1900, for suinchioos of mild steel having “both 
. nd-4 fixed.’* 

For other conditions and formaltn, see notes coromenciiig page 19S L 
Safe loads printed In itiilics are (or heights greater than 40D. 

For explanations of propertiss, 4to., see Part IV. 
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REDPATH, BROWN 


LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Back to Back. 

Dimensions and Properties. 


, 4 . ^ 

ffx t av- 


lUiLuposeii ».■; 
Two 

hrqual Anglea 

Wt t 

TM'f 

)« )b£. 

i 2', . 

S(j!‘ It- 
•OLlivh 

lllUHi- 

lUdii of 

Axia j Axis 
V-Y 1 X~X 

3 x3 X § 

2^ 

1 

! H-72 

2 03 

1 .TO 

! 

0-87 

M X ^ 


j 5 U\ 

2 OS 

1’2S 

0*89 

n > t 

lr5 

; 4'iir2 

222 

» 20 

0*90 

" ^ iS'i 


i> ’fib 

J 15 

1 2l 

0*91 

tl X ^ 


; 2 Hi 

J 

2’)7 

1*23 

0-91 


ii; 


1 

i 70 

[ 0c» 

0*73 

" ■ k : 


:i * ; ’ 

i '7b ; 

J *00 

0*74 

•1 i 

‘ i < > ', 

>•«/ • 

{ 7*^ 

) 01 

0*75 

It '' 1 . 

S' 

di *>V ] 

U’HO ; 

i K)b 

ti-76 


i 


1 

: :].s . 

b 34 ; 

0 07 

II X i 

n 

212 ' 
1 
1 

" itl : 

i ! 

o*9j ; 

i j 

; 0*68 

2 x2 X i 

' 7 

i 

} i 

' J 42 i 

I it -83 1 

0*69 

It X 


J'44 

; 1 45 

! 

U'SJ 

1 

1 __ 

0-60 


l-tl-76av l+2-64«, 
^4 1•8•2^^V l4 2-62a> 
)4l-8iw:v l4 2-60</x 
l4 l-9.Wv l<2-60rt'j 

i-»-r9;av| l4 2-60rtx 


14214^^ l4 3i8^^ 
1 ) 2-24av 1 4 3-16C/X 
1 : 2 29 ay l 4 3 * 15 i'/x 


i4 2-5iav i4 3-6lax 
Ir2-58f4v l4 3-49ax 


l+2-88av l43-97ax 
l+sooav 1 + 4 -Olrtx 


In «uch east^ lUe wo't;ht per .nmn ix tin* taiuintuui ckuxt can be rolled, and a rolling 
margin of i>er cent, ni* i tUix uiurt be alloned. tiee paxe 7, 

Kaoh weixbtpei f-<jt is for tbe rn cfnl rba: l only. Weight of connections, iHc.. to be added. 

Least null! of gyrstion and relative ecceiitri* i*y uoeiljcicnia aic printed in pruiuineut tjpe. 

\Vc!s-!-cf 11 )l eccentric load; iC.i-rcb*iite eccciuricity cociticient ; Wc— equivalent concentric 
v..;ao; W, — W'exK. 

In axial eoccutiiciiy cuefficieuts enbstiiutc actu.al value of “arm of eccentricity” (or «» 
and o* re .pectively. 

Fur full explanaiioiu of tables, sou notes t umuiencinK pass 192 1.. 
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REDPATH, BROWN A CO., LIMITED. 


OOMPOUND STANCHIONS 
(or STRMTS). 

Two Steel Unequal Angrles Back to Back 

Short Legs Outstandiag. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


l87-lte4-4p>-g|r7-4j73-oi70\^jfiO-8B3-369-8g2-' 
{ 74 -1 71 IC.S-0 6.7-C«2-QjW-9|f)5-9 52'e 4{>-8 43-1 
|C9-U ft7-4 olil CU'‘t|4fi-9|47 tO-i .10-9 M-1 

i71-5«9-2tl6-0i'4-.’4i«2-2|59-9ji>7'G55-352'948-i 
•.>7 -9 uG -0 .>1-1 r>2~2lo() -3148 •4;4i! -4(44 -5142 ’6 38 ■) 

; , , I j r "r 

r.4 -4&a- 1 ji',! -yjiv • 8 ' 4 .v: [ 4.3 r>;4 1 • !;59-8 37-1 a-i-l 
;41 -2 39 .'ijS; ■8j;iG-8j34'5j32-9|31 ■22'.) G 27-9 •2‘H 

i-.i2-169-2i56-2'-.3-.i;5.!-.3|47-3i44-441-438-.'>32-( 
i60-347-o|45-4j4-2-9;4()-:.'3S-{l|33-633-l 30*7 25-1 

138 -2 36-3,134 •4l2-5;30'6i28 -7126 -e 24-8 22-»'l9-] 

I I 

I I Biretfl dlam. at (Vln. |i(V;fa. 



The above aiifo liratJs air* tnhuLited for ratios of alenderneas up fn, but not esoeoding 16 Ql 
Safe loads Rje il aocuid iwce with the working stresses presciibed by the London Couniy 
(‘•'Uno.il tOcueral I’owcrs,) for stanchr'ns of imid steel having: both euda fixed." 

Fur other eoiHiti jon..' lotiiudif;, n&it nob*,', iiomisioociug page 102 JU. 

Foi cxpUuation,* .d yir-'j^erliiL-., jtc., see Part IV, 
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REDPATH, BROWN k CO.. LIMITED. 


^ 5 ^- ax- 

ax ■»< /—i 1 


COMPOUND STANCHIONS " 

(or STRUTS). 

Two Steel Unequal Ang'les Back to Back. ( — 

Short Leg'S Outstanding. ^ 

Dimensions and Properties. 


(Jompnst n ot 
'! wo 

Woigili 

pur 

Are.t 

in 

l)i- ranee 

Uaiiii of 

itytai loii. 

Kccenlricity Ckietlieieuie. 

. 

Unequal 

Angies. 

toot 
in Ihs. 

iquare 

iiiohes 

Ca 

liicbes. 

Axis 

y- Y 

Axis 

X~X 

Axis 

Y~Y 

Axis 

X-X 

7 X 3J X 1 

51 

U‘6‘2 

4 40 

1*24 

2’21 

l+2*26av 

i+oavzx 

H X| 

43i 

12*34 

4*45 

1*22 

2*22 

1 + 2*35^'T 

1 +0*S|0^X 

II xi 

35^ 

10 00 

4-60 

i*20 

2-24 

l+2-44ar 

H-0*9(kXx 

6x4 xfe 

41 

n 1 > 

:v9s 

1-51 

1*88 

1 !-l*74f^Y 

1 i 1 *12^x 

II X 


. y 50 

I 

i’03 

1-49 

1-90 

1 4 1'80^/v 

i hl I2^x 

6 X s 


i I h. 

:> xy i 

, 1*28 

I 

1 t212a^ 

1 i-i-oyax 

l« X ^ 


i 

•i 04 : 

1’26 

roi : 

1 . E-aOOfv 

1 4 1 m(i\ 

« yi 

24A 

; i>‘» > 

j 

::*9y 


1 -jl 

1 -i 2'28av 

i m ooy;. 

6x3 xg 

; 37 

! 10 47 

1 3*78 

1*06 ; 

J*89 

l + 2-66«v 

i + imuy 

II X ^ 1 

30ji 

1 8-o(J 

: 3*83 

1*04 1 

1 i *91 

l+2-78av 

i + i'05ax 

X 

s 

• 

i 6--17 

1 

i 

! 

3*88 

I'Ol 

1 1*92 

1 + 2‘91aY 

l + TL-05^/x 


la «aeli case the wctp:]>i: per foot giren is the miiiiniuiu that can be rolled, and a rolling 
margin of '21 i>cr cent, ovn ^hiti miiat he allowed. See page 7. 

I'.acb per foot is I'ur tlie nv^oUM shaft only. Weight of conneotiona, Ao., to he added. 

Least ivviiii of gyratit^ji and rciaiive eccentr»*‘»ty coefliou-nls aro piinl*/-! in prtmiinent Lypo. 
V^'e- acuiiil ecceiitrit* load , K - relalivo eccentricity coelEcicnt ; Wc~ equivalent concentric 
^alue ; Wc - We v K. • 

lu avh«l eccentricity Cwttfli>.icnis ^l^ 0 Jfcituu) actual vhIul of "anu of occentiicity " for </. 
and a* rcspectivv-ly. ^ 

Ww full explanations of tuhlcA, see notes commeiiciitg page ld2L. 
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Satft Load# StMtctddm in af Stoal SkolOton Coastir^cit^ in London. 


KEDPATH. BROWN k CO., LIMITED. 



i< #- 


Ut'foreiice 

Mark. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Short Lej^s Outstanding. 

Safe Conceatiic Loads, in Tons. 

Ends Fixed. 


IlrUGHTb IN #BKX. 


2 i 3 1 4 I 6 I 6 I 7 ! 8 1 9 I 10 I t2 I 14 1 16 


j I i ' * ' i I i 

rC'S r>r>-8 5.3 -syi Vio-; 47*6|43*6 :j;V4 

,51 1)50-3 48*7'4: 0 4o 4 45 'M2'l 40‘5 38'8j3j'5,3'/ U 

3<)’G'3b a37‘i::}5'?;:U 033 :J 32-1 30'8'29‘ti!27*l!24-6 22*1 

M 1 i i ! M ! I 

,5.7 K K5V ) • i 7 *0145 -'i' VZ l [ iO 3 37 -8:35 '4j30 ‘5 25 ‘5 

4-1*0, 11: 'G4M 038 0,3Gv;{J 4132 4|30'4\'8 o;24 i20*2 
3311.32 4 :> • 3 1.1) J7 on; 021 i!22 0.21 *3 l8-l'i4'9 

' ' ! ■ ■ ‘ I i ; 

,.',S-Ui37 !■ ;; :«V7;i!0-0;27 -4 £.''.-7 

■J9-7i2.S-4i27-l -v. 8.24 tiys-slj-i -020 7,19'4 lfi-8|2.#-5 

I I I 1 . I 


|l8 917 916*8'15-8;i4’7il3’7'12*G!n'6il0*5 8 4 

I BivelH }-in. diain. at 6-in. pitch. 


The above aafc loads are tabulated for ratios of slenderness up to, but not exceeding 160. 

4 

Safe loads are in aocttniance with the working btrcssos preacrilted by the London County 
GoancU (OenenU Towers) Act, 190y, for stanchions ai u.ild steel having “both ends fixed.* 

For other eondilious and foriuula», joe notes comu.encing 102 L. 

Safe loads printed in italics are for heights greater than lOD. 

Fpr explanations of properties, dc., see l^art IV. 
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Ftf'lm AaMndwHlt of LoutItHi BuBdiferg Acts («w p«^ m L). 


KEDPATH, BKOWN A CO., LIMITED. 

COMPOUND . STANCHIONS 
(or STRUTS). 

Two Steel Unequal Ang-les Back to Back..v 

Short Legs Outstanding. 

Dimensions and Properties. 


Oompoeetl oi 
Two 
t7nequ.‘Ll 

Angles. 

1 

1 Wright 
' per 

foot 
in Ibh 

1 

i Area 
in 

stpiare 
> inches. 

1 

i 

1 

1 

1 Distancf!: 
1 ex 

1 inehoH. 

1 

i 

1 ttadli ol Gyration. 

1 

Axis Axis 

Y— Y X-X 

1 ycueiitrioiiy CoefficieiiU. 

1 

1 Axis { Axis 

! Y-Y 1 X--X 

! 1 

1 

5 X 4 X 1 

37 

UV41 

3*39 

1-60 j 

! 

I 1*54 

1 + 1 -fiOTv 

1 f l-43f7s 

«f X J 

dOi 

S‘1>0 

3’44 

l‘5S 1 

1-55 

1-f l-Ciav 

1 M*43f/x 

« X g 

234 

i 6 47 

1 

3*49 

1-6B 1 

1 1‘57 i 

1 f i'Gbav 

l + l‘42(7x 

5x3 X f 

32^ 

1 

9‘22 

3-22 

fl8 

I iH56 

1 ■f-2‘36fZir 

l^l-32ax 

II X i 

27 

7'50 

3-26 

110 

* i'58 

1 iZ’l/SaY 

i + i'3ia< 

II X i 

21 

: 6-72 

j 3 32 

1*08 

1*69 

1 -f 2‘57 ^Iy 

}+i-3iax 

4x3 X i 

23 

6-50 

2*68 

j 

1‘18 j 

1 1-24 

l+2l4f7v 

1 + 1 •7.'>rtx 

>• X g 


4-D7 

2*73 

M6 

1-25 j 

1 4 2*23av 

i 

i + i-7r>ax 


1 

1 

3 34 

2-06 

i 1 

1-00 ! 

! 0*92 

1 1 

! 1 1 2'47fivi 

1 1 

H X A 

12 

i 

/ 

3-34 

2-08 

0*99 1 

1 

1 0-92 

! 

1 

1 1 + 2 53av 

1 

1 

i 

1 -f 2*37ff <1 


In each case the weight per foot given is the minimuin that can be rolled, and a rolling 
Tiargin uf 24 per cent, ove** this nmst be allowed. See page 7. 

Sacb weight per foot is for th»' ri^ et ert aliaft only. t i^ht of coiineclioiib, Ac,, to be added 
lisast radii of gyration and iplalivc eccentricity ci^efficients are printed in proinim.nt typw. 
Wesactnal eccentric load ; K -reUttive eccentricity coefficient ; \Vc= equivalent c.oiiceutrlc 
value; Wc«WexK. 

In axial eccentricity coefficients substitate actual value of **arm of eccentricity** for a, 
and a* respectively. 

For full explanations of tables, see notes commeiidiig page 102 1* * 










BEDPATH, BROWN A GO., LUfiTED. 


COMPOUND STANCHIONS 
- r- (or STRUTS). 

_ i Two Steel Unequal Angries Back to Back. 

~-i4 Long Legfs Ontstandingf. 

Safe Concentric Loads^ in Tons. 

Ends Fixed. 


tt.ference 

Idsjk. 

Si/.e, 

1> X B 
inches. 

25gV 

X M 

26/ V 

It 

25e U 

I* 

21/ IJ 

4 /. 12 

21c U 

n 

2(/U 

3^x12 

20c U 

ti 

2(ViU 

ti 

63/ U 

3 X 12 

63e U i 

M 

es^iu 1 



HEIGHTS |H ipGfiT. 


M 12 14 


iH3 ;tS0*4;7r)'570'7 GO'S 60-9 50*1 61*246‘441*55ff-d 
72-1 !as ojos •gjsou 55-8 51 -8 477 «-7 39-6 35-6 3IS 
58 r>!5j'2!&a-0i48 7 46-5 42-330-0 35-832-629-2J6-0 


09 -a; W TC3 -f.lso-s 57 -3 54 'ZjSl -0 47-9 44 -8 4 1 *6 38-6 3^ • 
56 7i54-2i61 7!40-l 46-644-1 41 6 39-1 36-6 34*0 31’^G-6 


iC5- 1 61 -5 58-0|54 '551 •0!47-5 43-9 40-4 36-9 33-4 S9-9 
52-9 50 0 47 -2 44 0 38 8 35-9 33-1 30-3 27 -S 3^7 

40-238 1 36 ■033-9 317 29 -6 27 -6 25-4 23-3 21 -1 79-0 

f>9-fl 53-8 -8 477 436 396 35 '6 31-427-4 


:4«< 45'542-239-M357 32-5j29-226-0p27 
37-2347 32-3!29-9|27-4|25-o|22-6|20-i|i 7-C 
HiTeU diatu. at 6*iiL pitch. 


Th« a^ovc safe loads uie lalnil ilud for tali'!? of slenilcrness np to, but not ttcacdhig ISOt , 
SafeMoadd are in acc/irdance with the working streBsev prescribed by the London Oonnty 
Gonneil (General Powers) Act, 1000, fur stanchious of mild steel haring ** l)Oth ends ftted " 

For other conditions and formulas, see notes commencing page 192 L. 

Sale loads printed in italics are for heights grealor than 40D. 

Vor explanations of properties, Ac., see Part IV. 
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BEDPATH, BKOWN A CO., LIMITED. 


COMPOUND STANCHIONS 

(or STRUTS). . ^ - m 

f/Y. r- <Ey- '* I 

Two Steel Unequal Angles Back to Back. 

Long Legs Outstanding. - ; 

Dimensioas and Properties 


Oon^sBd of 

Unequai 

Anslsa. 


I Weight Area jtiistaiicp 

I P®** I e 

foot square . 

in Iba- indies. 



50i 

14-62 

43 

12-34 

35 

10-00 

m 

11-72 

33 

9-50 

38^ 

11-10 

34 

9-00 

24 

6-85 

36^ 

10-47 

29^ 

8-50 

23 

Ls L 

6-47 



the weight per loot giren is the mtninium that can be rolled, and a rolling 

nvA* 4 h,a vn>iu4 Vk.. s II awu.I Ua.. w.. *7 ^ 


Kaon wewht per foot is for the nveted shaft only. Weight of connection.-*, i&c., to be added, 
lieast radii of gyration and relative ecceuti idty coefficients are printed iii prominent ty{>e. 
WesBACtual eccentric load ; K« relative eccmitricity coellicient : Wc= equivalent concentric 
value ; WcB We X K. 

ta axial eccentricity ooefificients substitute actual value of “arm of eccentricity" for a* 
and ui respectively. 

For full explanations of tables, see notes conunendng page 192L. 
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Safe L«ad* fer 9aM*eUaM te.iBaif«iiii»'ar StsM Slaietm' CrnMniMt^ Mi LanooiL' 


BEDPATH, BKOWN A CO., LIMITED. 



lief«r«nc« 

Mark. 


COMPOUND STANCHIONS 
r (or STRUTS). 

? Two Steel Unequal Angles Back to Back. 

Longf Legs Outstanding. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 

I 

! HKKiHTfr IN'tKET. 


8 9 10 11 12 14 


lU ^ id2'6j59 9 57'2 ;m-4 51 7149 0;46':U3’6,10 9'38*1 86’4 SO'i 
ir.0-flj48-vj40-5|44-342"i40-<t|37-8;«li‘33-4j^^^^ -3 29-1 
bs -sis? -1 '35 -5133 -9 33 ‘ijsO-cl'iS 'O 27 3j25 'C 24-0 22-3 JO t 


3 X 8 


34 X 6 


I.33 ■■■ .,.i- 9;28-426-S'34-7!22-7'20-6]8-.5 l6’.5i^-4 


l25 6 


21-2 


16 T> 

U'4 

19 '4 

17*1 

151 

1 

1S*£ 


f2l ■7j30-2jl8-ejl7 0i)5'4:13'8il2-2|/0-7 
|l8-4jl7 (jl5-7in ills 1|11'7!70'4! 9'J 

I I I BiveU } iu. 4iam. at 6-in. -pitch. 


The above .safi- i^tads are tabulated for ration of i!iloudemes& up to, but uot exceeding 160. 
Safe loadn are in act'ordauuo with the w’urking Htresaes presuribeii by the London Count: 
Council (Geneml Pofreiu) Act, lU(n>, for stanchions of mild steel hating '*both enda fixed.” 

For other conditions and fonuulie, see notes r*oininencing page 192Xi. 

Safe loads printed in italics are for heights greater than «0D. 

For explanations of propertieB. Ac., see Part IV, 
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BEDPATH, BROWN & CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Unequal Angles Back to Back. 

Long Legs OutstAnding. 

Dimensions and Properties. 


' ■ r| 

n ’■ 



1 ij 

[-1 * ^ 


[± 


Conaj^io^ of 

W^eifiht 

per 

1 

Area iDt^tance 
in 1 p 

Radii of Qvration. 

Eccentricity Coefficients. 

Uneoual ; 

Angles. 1 

i 

foot 
in Iba, 

ffis: 1 

«>- 
is si 

AkIs 

3C X 

Axis 

Y- Y 

Axis 

x~x 


5x4 X 1 

36^ 

l«'47 

2*S9 

•2 22 

i‘l5 

l + l-Ol^v 

1 i 2'15^X 

«i ^ li 

29^ 

S-fH) 

2*04 

2 20 

1*17 

1 ■( l osav 

i t-2*15fZx 

.. X 1 

23 

0 47 

2*99 

2*t8 

1-18 

1 -( loewv 

l+2*14rtJx 

6x3 X g 

32 

ft -22 

221 

•2-.77 

0-80 

1 f 0-89^/% 

1 f 3-4(tox 

n X i 

26^ 

7 '50 

2*2fi 

234 

0-82 

1 + O'Oiav 

1 1 2-9dax 

II X 1 

20 

5 72 

2 3) 

f j 

2*3] 

0-83 

1 +0 9;i^v 

1 f2-97<7x 

4x3 X i 

23 

OM) 

2*1S 

1*80 

! 0-85 

1 + 1*23^. 

■l+S-ila* 

It X 8 

I7i 

4-97 

2*23 

l'78 

! 0-86 

1 

l + l*2fiar 

1 

! 1 !-3‘40ax 

3x2ix 8 

14 

3-84 

1 80 

1*32 

0*72 

1 

H-l‘73f:ivj 

I 

l + 3*37ax 

II X A 

12 

i 

V 1 

3*24 

j 

1 83 

1*30 

0‘73 

i + i*7t;av 

1 + 3‘35Ax 


Insachosae the weight per foot given is tlie minimum Uiat can be tolleil, and a rolling 
margin of 2^ per cent, over this must be allowed. Bee page 7. 

Bach we^htper foot is for the riveled shaft only. Weight of connections, Ac., to be added. 

Least nuiii at gyiatton and relative eccentricity ooeflicients are printed In prominent type. 

We«iaotunl eccentric load ; K = rolative eccentricity coedicients ; \Vc - concentric 

value ; Wc= ^Ve x K. 

In axial eccentricity coefficients sulistitute artind value oi ''arm of e<.x:«nTii^;'v " lor rt* 
and a» respectively. 

For fun explanations of tables, see notes commencing page 102 L. 

• « 
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REDPATH, BROWN A CO., LIMITED, 


M 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


HEionTH m FKipr. 


0 | 

X 

0 

X 

911 

X 

9 

X 

86 

y 

8 i 

X 


I j 1 

.7818 


88 -7186 -0,83 • 1 18 1 -SlTO •4!77 -OpS '7 173 !)|70 ■2:66-5,82 

71-8170-3|68-8;07-3'(i5'8!04 3:(i2-9|61'4l59-9l86-9i53-9l51 

63 

7'2'4|70-6l63 7lC'l-9ifi5 0l63-2;61 -S SS-S 67-6{r>3-9i50-246- 
S8-7i57-35.> s:54-3|.'>2-8r>l •S|l9-8j48-346-943-940-937- 

7G 073-871-C.i!'J-4iC7 •2!(>.’) •0162-8160 -6 68 -454 -OdS-e 45- 
64 -ste-e 60 - 6 ir> 8-8 56-9i55'J :63-3i31 '4 49-6 48-9 42-2 38' 
■W 3!.‘i0-849-3l47-8i4(f3'.M-943-4!41 •940-4',37-4!34-631 ■ 



For S-in. and S in. 


an 


For 4 i<fn. to S'in. 


The angles forming stanohiona 
or struts of this class are usuallF 
secured together with batten 
plates spaced alternately 
riglit angles to each other. 

Sec opposite page for oonven- 
tional spacing and proportiona. 


The ftliOTt i»fe iMdi mre tobaUmed Her ntiM of BtoDdvneai op to, but not Breeding 160 . 
iKto loBde uo. In MseonUiMO with tbo working lirwe* pcoMrloeii l.|r tbu London Oountr Cuuncil Ooneroil 
Act), nos, lor stenahlona of mild etoal fanring **botb ande fixed.** 

otMv ooMdltlone end formnlM. toe note* eouioienoing mfo 193 1*. 

]^M|ttfll«ntl«n• of pcopertlee, *e., WM Pert IV. ^ 









EEDPATH, BBOWN A 00., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened. 

Dimensions and Properties. 



Cromposed of 

Weight 

JSSt 

in lbs. 

Area 

in 

square 

inches. 

Thickness 

of 

Batten 

Plates. 

Inch. 

Radii of Gyration. 

Bceentricity Coefficients. 

two 

ISqual 

Angles. 

Axis 

V-V 

Axis 

U-U 

Axis 

V— V 

Axis 

U--U 

6 xa xf 

674 

16*88 

1 

2*28 

3-23 

1 +0*820. 

l+0-50au 

II x| 

484 

14-22 

f 

2*30 

3-09 

l+0*81fl'v 

1 4 0-52aL 

u xi 

394 

11-60 


2*32 

2*95 

l+0*79av1 

J -i o-5r>aL 

5 x5 x| 

47i 

18-87 

f 1 

1-88 

2*88 

1 + I*00f7v 

l+0‘56au 

II X j 

40 

11-72 

S 

1*89 1 

i 2 69 

1 +0*98/'n 

1 + 0-59^0 

II > i 

32i 

9*60 

1 !•' 

1*92 

2 55 

1 + 0•96^^^ j 

l+0-63au 

'U X 44 X f 

424 

12-38 


1*69 : 

: 2 68 

1 ^ i*12r/v 

1 +o-6oau 

II xf 

36 

10-47 


1*70 

2-10 

1-1 MOff, : 

! +0-64^Td 

It X J 

29 

8;|>0 

1 ^ ' 

' 1*72 , 

, 2-36 1 


i 1 i-O’OOa.j 

1 


CONVRNTTONAL MAXIMUM SPACING AND MINIMUM PUOPOftTlONS 01' BaiTKN Pi.ATP'? FOR 
CONCRNTaiC Loading {Am. Ry. Rngintf ring and iJainf.fin/t'>r^ of H'i»y Jg/foc.} 


Maximum eentres of end rivete of batten plates ^ h inches. 

a 4 .V.-. ■ i 10 times b the of one leg in inches. 

A » tne lesser raine or “i ^ times C the an^le thickness in inches. 

Mloimum width of batten plates » g inches. 

.. f 6 the width of one leg, or c the horisontaj centres of rivets, or \ ht 
g te ibefreauH' rsiue of | suitable for 2 rivets, in im hea. 

Rivet diameter » S inch for angles J, fi, and | inclv thick. 

m II » f It H H Inch thick. 

H H«|wNi«i and A inch thick. 


.4^ each aue tha wnlght per Stet glren la (he miohnun thav eea be rifled, asd a rolUne marcfn of S| cent, ot . 
thle tsttat be aLUnred. Bee page 7. 

JbMli weight per foot to fur the alaft only. Weight of tatten phitee. riTota, haae, Ac., 4^1 iic added. 

radii of gyration and relative eoeentricity cocmetonta are printed In promlnviit 1 1 (*c\ 

Weasactna) euoentric load ; Kasrelatlre eceentrtoitj eoedielent; Wc^requ valent courti.rne valne . WaaaWey K. 
la aAlal eccentiioitr eoeiBci«xit« eubetliute actual valoc of **ann of e<s^'rtettr*’ for tt v and av rneroctlvaly. 

Per ieategplaantiona of taUee, aaeaeeee e owntenri cgptg* 192L. • 

I i.-k.s. 







REDPATH, BROWN A CO., LIMITED. 


COMPOUND STANCHIONS 
(or STRUTS). 

Two Steel Equal Angles Battened. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 



For sketch, see page 180 L. 


Thr above sale loads are talnilated fox ratios of slendvness up to, but not exeeedtng IfiO. 

Safe loads are In aoeordanoe wttL the working streasa* presciilied by tbe Loadou C-ouaty Ccniorll fOeoaiu) Pow 
Art, ISCA, tot staoehiODs of mild atecl b.'^vinc flNith sodsM." 

Poi other oondttions sad foriuulw. see notes oumuienclBfr peso 192 1* 

Safe loads printed in Itallos are for bei|bts (rreater than 40B. 

Fur explanations of properties, Me., see Part IV. 
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REDPATH, BROWN A CO., LIMITED. 



STANCHIONS (or STRUTS). 
Steel Tees. 

SflUe Concentric Loads, in Tons. 
Ends Fixed. 


Reference 

Mark. 


SiKe. 

B X D X fc 
inches. 


j HEIGHTS IN FEET. 

12 3 ; 4 ! 6 ! 6 i 7 I B'l'e I 10 I 11 1 I 2 I !♦ 



The shore safe loads are tabulated for ratios of slenderness up to, but not exceeding 180. 
Safe loads are, in accordance with the woiking stresses prescribed by the London 
County (k>uncU (General Powers) Act, 1900, for suimhions of mild steel having "both 
ends &ced." 

For other conditions and fonnulie, see notescommencing page 192 L 
Safe loads printed in italics arO for heigltts greater than 40D. 

I^orsqklanations of properties, Ac., see Part IV. , 





KEDPATH, BROWN & CO., LIMITED. 

STANCHIONS (or STRUTS). 

Steel Tees. .. 


Dimensions and Properties, ^ 

x! 





Weight 

Area 


! Kadii of 

! 

<lyrati<»n. 

! Kccentricity roefficients. 

1 

rsise, 

B X P >i t 
inches. 

per 
foot 
in lbs. 

in 

s(jn.ari* 

incha.^. 

ei 

inchcM. 

j 

^ AxiM 
i Y V 
! 

Axis 

X X 

i 

1 

Axis 

V y 

Axis 

X-X 

1 

6 

X 4 

Xi 

16 '22 

4-771 

3 -flit 


1-13 

1 f 

1 -OOfZv 

1 4 2*39f/\ 

6 

x3 


14 ^3 

4-272 

2-32 

1-42 

0*78 

- 

l-48<7v 

1 i-3*76rt’\ 


ff 

>8 

1 1 -IIS 

1 

2 37 

I *40 

0‘79 

14 

1 ‘5My 

1 4'3*75i7.x 

5 



i ]4-r>i 

4-*2ns 

1 

2-95 

! 1*08 

1 - 

1(6 

1 1 

2*13^/v 

1 \ 2*!8<7v 

1 


ft 

Xfi 

i n‘fi7 

i 3-257 

3-(H» 

! 1-06 

MT 


1 

2*21i7vI 

1 

1 I4‘2'19f7v 

! 

5 

x3 

Xj 

12'T0 

^ .3 702 ! 
1 

2. 26 I 

! 1 
1*15 j 

1 

0*82 

1 » ^ 

1 -STflv 

1 t3*37f7: 


II 

x| 

9-78 

1 

2-875 ' 

2-31 

M3 j 

! i 

0*83 

1 + 

l-94av 

1 + 3*37^x 

4 

x5 

Xj 

14'50 

4-264 

3*47 

0-78 

1-56 

1 ■+ 

> 

CO 

l + l-43^x 


11 

X| 

11 06 

3-253 

3-53 

1 0-76 

1-54 

1 + 

8'45av 

1 + 1*48/Ix 


la each case tbe weight per foot giyen is the mlnimura that can be rolled, and a rolling 
margin of 2J per cent, oyer this must be allowed. See page 7. 

Kaeb weightper foot is for the shaft only. Weight oi connections, drc., to be added. 

Least radii of gyration and relative eccentricity coefficients are printed in prominent type. 

Wes actual eccentric load ; K -relatiye eccentricity coefficient ; Wc-equfyolent c oncentric 
yalue; Wc«WexK. 

In axial eccentricity coefficients substitute actual yalue of **arm of eccentricity*’ lor av 
and Om resiiectively. 

For full explanation! of tabUs, see notes commencing page 19Z L. • 
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REDPATH, BROWN & CO., LIMITED 


STANCHIONS (or STRUTS) 
Steel Tees. 

Safe Concentric Loads, in Tons. 
Ends Fixed. 



The shore nfe loads are tabulated for ratios of slenderness up to. but not exceeding 160. 
Safe loads are in sccordance with the working stresses prescribed by the London Connty ^ 
Conndl (General Powers) Act. 1900, for stanchions of mild steel haring both ends fixed.” 

For other conditions and formula, see notes commencing page 192 L. 

Safe loads printed in italics are for heights greater than 40D. 

F<^ explanations of properties, Ac., see Part IT. ^ ^ 
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BEDPATH, BROWN A CO., LIJdITED. 


STANCHIONS (or STRUTS). 
Steel Tees. 

Dimensions and Properties. 


' * , n" 

'''/v ; j i 

.-Y 


_ s^, 

Weight 

in lbs. 

Area 

in' 

Distance 

Radii of (lyration 

I'k'^centricily Ooefficleuls. 

B X D X t 
inches. 

square 

inches. 

©A 

IncheM. 

Axis 

V-Y 

A^is 

X X 

Axis 

v-ir 

Axi. 

x-x 

tfA 

X 

X 

UH 

12-78 

3-738 

2-84 

0-83 

1-20 i 

1 4 2‘90f/Y 

1 i-l'9Sax 

tl xf 

9-77 

2-872 

2-89 

0-81 

1 21 i 

1 -1 3'02<Zv 

Ixl-98«X 

4 x3 xj 

11 08 

3*260 

2-18 

0-8ft 

0*86 

1 i-2-5mY 

1 -f3‘01ax 

M X f 

8-49 

2-498 

2-23 

0-87 

0*8ij 

l+2-61f7y 

l-t^3lXI«x 

3^ X 3^ X ^ 

11-08 

1 3-258 

2-40 

0-73 

IVi 

l+3-26«v 

l + 2-27a<r 

II xg 

8*49 

1 

2'4% 

1 

1 2-51 

0*71 

1 -05 

1 +8’41«v 

l+2-27ax 

' 

3 X 3 X ^ 

9-38 

2-760 

•2-08 

0'63 

i 0-88 

[ 

l+S-Tlav 

l + 2-65f^x 

•1 xf 

7-21 

2 1-2J 

2 13 

I (*‘62 

1 

0 89 ! 

l+3-90rtv 

1 f2 65ffx 

Uix2ixg 

5-92 

1-741 

1'75 

j 0-52 1 

i 

i 0 74 

l + 4”«l«v 

1 + S17ax 

If x| 

4-07 

1-197 

i 

I 80 1 

0-60 

0-76 

t+4-fl6av 

l+S19ax 


In esch CSB6 the weight per foot giyen is the raininium t hat can be rolled, and a rolling 
margin of 2^ per cent, over this must be allowed. .See page 7 
> Each weight per foot is for the shaft o!ilj% Weight of cruuioctions, Ac., to be added. 

Least radii of gyration and relative eccentricity cocfficimi s .ire printed iii promir.ent typ& 
• Weaactual eccentric load ; K^relative eccentricity coefticieiit ; Wc= equivalent cxincentric 
value; Wc=sWcxK. ^ 

In axial eccentricity coefficients substitute actual value of ** arm of eccentricity for «* 
and respectively. 

For full explanations of tal^s, see commencing page 192 L. ^ 
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REDPATH, BROWN & CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Safe Concentric Loads, in Tons. 

Ends Fixed. 


Beferencc 

Mark. 


HEIGHTS IN FKH 


14 16 !8 20 


I ' i ! i I 

;<i«7 G44 |C‘>2 1509 576 1554 53] 


20 

.22 

24 

26 

28 

SO 

508 

486 

463 

441 

418 

395 

458 

436 

415 

393 

371 

349 

410 

389 

368 

348 

.327 

306 

.354 

.345 

,3‘25 

305 

285 

265 

32*2 

303 

284 

265 

246 

227 

r2si 

*263 

245 

227 

210 

192 

jl2l3 

226 

209 

192 

176 

159 

'2U8 

19*2 

176 

160 

144 


jl75 

160 

145 

130 



1145 

131 

117 






Bases and Cups arc formed 
of heavy steel slabs, bored out 
and shrunk to the accurately 
iiiachiued ooluinu ends. 


The Above safe loads arc tabulated for ratios of slendersess up to, bat not exoee^g 160. 

i 

Safe loads are in accordance with the working streues prescribed by the London County 
Council (General Powers) Act, 1U09, for stanchions of mild steel, having “ both ends fixed.** 

For other conditions and formuim, see notes commencing ps^e 192 L. 

For explanations of properties, Ac., sec Part IV. ^ ^ 
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RBDPATH, BROWN A CO., LIMITED. 


STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Dimensions and Properties 



Diameter 

in 

inches. 


Radius 

of 

Gyration. 


Eccentricity CoeflicienU. 


For 

Semi'diameter. 



113100 

103-870 



l+0-67a 
] + o-70a 
l+0-73a 
1 +0-70^ 

1 ♦ 0‘80a 

1+0-84^ 
1 +0'89a 
1 ^ 0 94a 
1 + 1'Ooa 
i + i07a 


BLABS OP TUB UNDCRKQTBD WIDTHS AND THlCKNKSs'iK.^ ARE STOCKED IN LBNQTITS OF 
about 12 FKKT. 


Width and 
Thicknetw. 
Inches. 


Suitable 

fot 

Diameters. 

10 te 8 inches 
8 to 7 1 . 

7 to e II 


AVidth and 
Thickness. 
Inches. 


Suitable 

for 

Diameters. 


6 to 4 inches. 
4 to H 
to il .1 


Above sizes are for coucontnc loading. 

Special calculations are necessary fur the design of slab cap plates supporting eccentric 
loads. See Part IV. 


In each ease the weight per foot given is the minimum that can be rolled, and a rolling 
twaq gin of 2} per cent, o^er this must be allowed. See page 7. 

Each weight per foot is for the shaft only. AVeight of base, Ac., to be added. 

We*s>actaal eccentric load ; K^^relative eccentricity coefficient; WcBequivalentcoucentrle 
valtia; Wc=WexK. 

In s.«ta.i eceentriolty coefficients sub-stitute actual value of *'ann of eccentricity” for a, 

Vat full explanations of tables, see aMes commencing page'l92 L. 
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REDPATH, BROWN A CO., LIMITED. 





Bases and Ca])s are formed 
of heavy steel slabs, bored out 
and shrunk on to the accurately 
machined column ends. 


The above safe loads are tabulated for ratios of slenderness up to, but not exceeding 160. 
Safe loads are in accordance with the working stresses prescribed by the London Oounty 
Crouucil (General Powers) Act, 1900, for stanchions of mild steel having " both ends fixed." 

Por other conditions and formulae, see notes commencing page 102 L. 

For explanation of properties, Ac., see ^rt lY. 
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REDPATH, BROWN & COi, LIMITED. 



STANCHIONS (or COLUMNS). 
Solid Round Steel. 

Dimensions and Properties. 


« Diameter 

Weight 

per 

Aioa 

in 

* Radius 

Eccentricity Coefficieiils. 

inches. 

foot 
in lbs. 

square 

inches. 

Gyration. 

For 

Somi-rhamoter. 

General. 

7 

l.SO 9 

.‘{K-4S.5 

1 *750 

5 

l + M6fZ 


lJ‘i 9 

33183 

J 025 

5 

i + r2sa 

6 

9(jl3 

2S-274 

1 -500 

5 

1 4 1 ‘34a 


80-78 

23-758 

3 *375 

5 

1 4 1 ‘46a 

5 

(JlJ'TO j 

19-035 

1 -250 

5 

i + i‘ 0 ()a 

4i 

54 07 

15*904 

M25 

5 

i + l‘78a 

4 

42*7‘i 

]2*.V>6 

I -000 

5 

1+2‘Ooa 

3^ 

3*2 71 1 

9-021 

0 875 ' 

! 5 

1 + 2-29(1 

3 

24 o;} 1 

7 -or,*) 

0 750 

1 '*5 

1 4 2-07^7 

2i 

lG-60 i 

4*909 

0 025 

! ^ 

143*20^/ 


Slabs of thb unj>kkmotlj) wioriis am> tiik’knessks are stockkp in lenutiis of 

« ABOLT 12 FEET. 


Width and 
lliickuG.ss. 
Inches. 

tiuil.ible 

for 

Oian!<'tA*rs, 

Width and 
Thick ne.ss. 
Incnes. 

Suitable 

for 

Diame' er-s. 

18 X 4 

10 to 8 inches. 

10 X 2 

5 to 4 inoIicB 

16 X 31 

8 to 7 »i 

y X 

4 II 3 2 II 

14 X 3 

7 to () !i 

8 X IX 

3X M 2X II 

12 X 2i 

6 to 5 M 

! — 

— 


Above sizes are for concentric londing. 

Special calculatfons are necessary for the design of slab cap plates supporting eccentric 
loads. SeePar^lV. 


In each case the weight per foot given is the minimum that can be rolled, and a rolling 
margin of 2^ per cent, over t his must be allowed. :5ee page 7. 

Each weight per foot is for the shaft only. Weight of base, &c., to be added. 

Wes=actua1 eccentric load ; K = relative eccentiicivy coeffident; Wc= equivalent concentric 
f ajus ; Wc a VVe X K. 

In axial eccentricity coefficients sulistilutc actual value of " ami of eccentricity” for a, 
for full exidanatious of tables, sec commencing page 1()2 L. • 
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Safe Leada fer SUadifeaa ia BidMiaca of Stool Skototoa CooattMBlian In t-osdon 


REDPATH, BROWN & CO., LIMITED, 


PART VI.-LONDON. 
Explanations of the Tables. 

P«V 0 a 122L to 121L indusiiro. 


See Part IV. for general fonnul», explanations of 
properties, <fec. 

PortVl. All the tables in this part relate to simple and oom- 
— pound sections as stanchions, stmts or columns. 

These are compiled in accordance with the Amendment 
of Tjondon Building Acts, London County Council (General 
Powers) Act, 1909, Part IV., with respect to buildings of 
Steel Skeleton Construction in London, for text of which 
see page 211 L. 

Arrmanent The arrangement is identical with Part II., also relating 
to stanchions, which complies witli the principal London 
Building Acts, 1894 to 1908, and Provincial Building 
requirements. 

Pace Numbers, For convenience of reference tlie pages of this part 
bear the same numbers as those of Part II., with the 
addition of the letter “ L ” signifying ** Ijondon.” 


A full range of plate thicknesses is given for each joist 
and channel compound stanchion. 

In a series of superimposed stanchions it is^ convenient 
and economical to retain the same section of joist or 
channel throughout, varying the plate areas, only, in 
accordance with the loads. 

The tables afford a ready means of selecting suitable 
types for this purpose. 
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For IM Aiwndifftnt Of London Botidin^ Acts (see pngo six L)* 


REDPATH, BROWN k CO., LIMITED. 

The tabulated safe loads for each latticed stanchion, Letciceil 
assume efficient bracing between the individual members 
composing the shaft. 

Conventional mininium proportions of lattice bars and 
batten plates for eoncentrie loading arc indicated on the 
tables. Practical consideralious will frequently cause the 
minimum proportions (especially of batteii plates) to be 
increased considerably. 

The conventional minimum proportions are not 
applicable to stanchions under ** intentionally ” 
eccentrle loading. 

Certain formulse for the design of lattice bars are noticed 
in Part IV. 

In structural steelwork applied to buildings, angle and 
tee stanchions or struts are usually the compression Suuu. 
members of lattice girders or roof trusses. 

The tabulated safe loads for the coiiditiou of “both cuds 
fixed” are generally applicable to such niciubers, unless 
each end connection consists of one holt or one rivet only. 

In the latter case refer to the condition of “hinged 
ends,” page 199L. 

Solid round steel stanchions or columns are most useful Solid Round*, 
in positions wher? considerations of space are of primary 
importance. For a given load the possible minimum of 
overall dimensions Is attainable with this type. 

Particular care should be taken to ensure concentric 
loading on solid round steel stanchions as the tffecl of 
eooentricity is relative^ very great. 
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Satfa Loads for SteiftiBtoog in eattaik»i rf SiiOa 


EBDPATH, BROWN & CO., LIMITED. 

Oetail*^ 

Various types of stanchions with suitable designs for 

bases, caps and connections are illustrated in Part V. 

* 

DimeaBions 
and Properties. 

All dimensions are stated in inches and all properties in 
inch units. 

Overall Sizes, 

1) depth, B = breadth, and t = thickness. 

Composition. 

The coni]K)sition of compound slauchions is described 
in the first columns of the right-hand pages in the same 
manner as in Part I. 

Plate 

Thicknesses. 

When the jilatinir on each flange exceeds J of an inch, 
two or more plates may be used to form the total thick- 
ness required. 

Rivet Pitch. 

The standard rivet ])itch for compound stanchions is 6 
inches, the diameter being ^-inch or f inch as indicated 
on the tables. 

Weights 
per foot. 

Each weight per foot in lbs. of compound plated 
stanchions and of double angles back to back, includes an 
allowance for rivet heads at standard pitch. 


Each weight per foot in lbs. is that of the plain or 
riveted shaft only. The weight of base, cap, connections, 
lattice bracing, batten plates, extra rivets, Ac., requires to 
be added in estimating the total weight of a complete 
stanchion. , 

Arena. . 

Each area in square inches is the superficial area of a 
cross section at right angles to the longitudinal axis. 

Radii of 
Girratien. 

Least and greatest radii of gyration are tabulated lor > 
each stanchion. 

c * 
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. Awi^ 4iig6»t of Imdoti Acts <<ee jpaMge »»t 

REDFATH, BROWN k CO,, LIMITED. 

The least radius of gyration is invariably printed in 

prominent type. 

« 

For each joist and channel and stanchions compounded 
of these — excepting No. 24 L, page 137 L, and Nos. 32 M 
to 29 M inclusive, jjago 149 L — the least radius of 
gyration is about '‘Axis Y — Y” passing through the 
centre of gravity of tlie ligure and p:»ra!Iol to tlje web 
or webs. 

The greatest radius of gyration for each of those sections 
is about “Axis X — X” ])JiSHijig thnuigh Iho centre of 
gravity of the fi^pire and 1 {he i!,»n >»'s. 

The converse ji]«phes to Nos, 24 li «ud .'*.2 M to 29 M, 
noted above. 

The tabulated radii of gyration for eacli tee and tee 
shaped stanchion formed of two angles' bark to b.-u k, are 
also about central axt .s, but the least r;ulius may he about 
“Axis Y — y ” parallel to the .-sbaik. or alnmt “ Axis X — X ^ 
parallel to the table, dopeiiding upon the dimensions of 
the section. 

For each simple or latticed angle stanchion, the, least 
radius of gyration is a>>oat the major “Axis V — V of 
the inertia ellipse. The greatest radius for cacli of these 
sections is about the minor “Axis U — U” of the inertia 
ellipse. 

For solid round steel stanchions, all radii of gyration 
about central axes are identical. 

No deduction is made for rivet holes in the calculation riycc Hviea. 
of radii of gyration of compound sections. 
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Loads for Stmchtons in Suttdtegt df Steel Skdi^ton Coawfarttctton in LoockMi. 


BEDPATH, BBOWN A CO., LIMITED. 

Tabular Loads. 

The tabulated safe loads are without exception relative 
to the least radius gyration. 

Dimension 

Dimension “ d in the tables of compound stanchions, 
pages 136 L to 149 L, and pages 154 L to 159 is the 
spacing of the com(K>nent joists or channels upon which 
the tabulated properties are based. 


Any increase or decrease of “ d ** will therefore increase 
or decrease the radius of gyration about “Axis Y — Y,*' 
and, with the exception of No. 24 L, page 137 L, and 
Nos. 32 M to 29 M, page 149 L, will also increase or 
decrease tlio tabulated safe loads. 


The inaxirnmn increase of load is reached when 

“vXxis X —X ” becomes the axif^ of least raditis, safe loads 
relative to this axis being constant for all values of “d.” 


Tlio tabulated safe loads for Nos. 24 L and Nos. 32 M 
to 29 M are the maximum for these sections, and will be 
decreased when “Axis Y — Y ** becomes the axis of least 
radius. 

Concentric 

Loadins. 

Each tabular load is described as “safe concentric.” 

This implies that the centre of application of the load 
or system of loading is, so far as practically possible, 
coincident with the central vertical axis of the stanchion, 
or in other words that there is no iuteutioual eccentricity 
of loading. 

Ratio of * 
Slenderness. 

If the height of a stanchion is divided by its least 
radius of gyration in the same unit dimension (both 
generally expressed in inches) the quotient is termed the 
“ ratio of slenderness." 
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For IW Ameodwent of LomlQa BailOiag Acts <s^ pa^e an Lr> 

REDPATH, BROWN A 00., LIMITED. 


1 SB height of stanohion in Inches, 
k s least radius of gyration in inches. 

1 • 

^ ratio of slenderness. 


Ratio of 
*Sl<Hidani6M. 


In the tables the nearest eyen height of a stanchion Umitins 
not exceeding that for which the “ ratio of slenderness ” ^•******* 
is equal to 160 is taken as the limiting heiglit for which 
a safe load is given. 


Some authorities prefer to limit the height of a 
stanchion to tlie lesser of tl»e two values : — 


(1) . 160 times the least radius .izyration, 

(2) . 40 times li/e lenst overall dimeiSMon D. or B. 

Frequently limit (2) gives a lower height rliaii limit (1). 


For this reason, safe loads on all heijjjhts gn^ater than 
the limiting height by (2) are priiiteAl in italics in the 
tables. 

.1 

The tabulated safe loads have been calculated from 
the working stresses in tons per square inch, specified 
in the 1909 Amendment London Building Acts» for 
pillars of mild steel having **both ends fixed.” 

For these working stresses and other end conditions, 
see page 201 L. 

A 

The following straight line formulae are derived from Formula, 
the tables of spccitied working stresses and may be used 
in preference to interpolation for intermediate or for 
other ratios of length to least radius of gyration not 

tabulated in the ** Awenefment.” 

• • • 





I Load! for a t a tt ch itf tM in BuOdliigt of SMI In' ton4cn. 


-n 

4' 


KJ5DPATH, BROWN & CO., LIMITED. 


Mild Steel Pillars. 


Ratio of 

Length to lieant 
Radius of Gyration. 

Woikiu'' .Stress in 

Tons |*er Mjaare inch 
of Kocliun. 

Condition of Ends. 

0-100 

- 4 k 


100 - 140 

.. («>.-) 

Hinged l^iids. 

0 - 140 

■ 

5-5 .. * 

‘ * 46k 

One End Hinged 
and 

One End Fixed. 

140 - 180 


0 - 100 

'.i5- 1- 
4()L 

both Ends 
Fixed. 

160 - 210 

6-5- ^40 


1 = of piiiir hi iuofu*? 

t = least ladiun f)f gyratiim in inches. 

‘'HiiMied ends** Safe loads for “liingcd ends^' and “one end hinged, 
h£e£"oii?md ODC end fixed ” may be got directly from the tabular loads 
^*****‘ as follows : — 

W — tabular safe load in tons for both ends fixed.** 

• «» • 

~ required safe load in tons for another* condition 

of ends. 

A == tabular area of section in square inohes. 

^ s ratio of length to least radius of gyration, or 
ratio of slenderness. 
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REDPATH, BROWN & CO:, LIMITED. 


For “ hinged ends ” : — 

^0 to 100, W, = \V-2A. 

*1 / k ~ 

£ 100 to 140. W. = W - [‘-JA + - jg— 

For “ ona einl bingo(],one eiul fixed ** !- - 

5 0 to 140. W. -W-A. 

1 

*l 140 to 160. W.= W -fA + 

k V 40 

these higlier ratios it will generally 1)0 more con- 
venient to multiply the area by tlie working stress. 

It may be pointed out that 100, 140 and 160 Ecooomicai 

respectively are the economical limiting ratios of slender- 
ness for the three conditions of ends, as al>ove the.se 
values the working stresses* are reduct d 100 per cent, 
more rapidly than helow them. 

In other words the rediicti»»n is at the rate of one ton 
per square inch for each increase of 40 of the ratios u]) to 
the foregoing limits, hut at the rate of 2 tons per square 
inch for each similar increase beyond them. 



Hi^ed mid 
and one ent 
hinsed, one c 
fixed." 


) 
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WORKING STRESSES IN TONS PER SQUARE INCH OP SECTION, 
BT 1909 AMENDMENT OP LONDON BUILDING ACTS, 

FOR STANCHIONS OF MILD STEEL UNDER CONCENTRIC LOADI 


Safe Loads for Staoditons^iii of Stool Sketoleo Coosmcuoti in Loudoa. 
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L.CC. (1909) Amendment 


Stanchions. 


ALIGNMENT CHART II. 


Lay transparent alraighfc tMige 
across sealed— 

(a) At safe stiess on scale f. 
(<^) II area (fn scale A. 

{c) Read total safe It^ad on 
scale VV. 



Tems F£R INCH 


— fe*«40*€i 

A 

SyuARE Inches- 
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Eccentric 

Lnadinf. 

Eccentric loading is of two descriptions, vis. : — 

“ Accidental and “ Intentional ” 

n 

Acddental 
Eecenlf icity. 

“ Accidental eccentricity ” is due to the fact that 
the physical and gtM metrical axes of the practical column 
rarely coincide throughout the height, owing to the 
inherent but practically unobservable defects of material 
and workmanship. 


The theory of the strength of columns is based on the 
primary assum[>tion of a perfectly centred column of 
perfect material and workmanship, the factor of safety 
applied to the derived formulso for ultimate strength 
being sufficient to cover the necessary allowance, inter alia^ 
for “accidental eccentricity” thus giving suitable safe 
working stresses for conccMitric loading. 

Lccettlricity. 

“ Intentional eccentricity ” occurs wlien the per- 
pendicular distance from the centre of application of a 
load or system of loading to either or both principal axes 
of the stanchion is a quantity measurable by ordinary 
practical methods. 

Eccentricity 

(ceneral). 

In these notes by “ eccentricity ” will now be under- 
stood “ intentional eccentricity ' as “ accidental 
eccentricity ” is not considered further. 

Arm of 
EccentricilLy. 

The measurable distance referred to above is termed 
the “ arm of eccentricity,” and is expressed in inches. 

Pk^ipcl Axes. 

The “ principal axes ” are the “ axis of least radius ” and 
“ axis of greatest radius.” 

Loadinc. 

• 

Loading is said to be “ eccentric about the axis ” to 

which the “ arm of eccentricity ” is perpendicular. 

» • 
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The tabular eccentricity coefficients are derived from Eccentric 

mOAOIHC* 

the general formula) for eccentric load i tig, for which see 
Part N. 

For each stanchion, eccentricity coefficients relative to 
both of the “principal axca” of th© scciion are given. 

The eccentricity coefficients relative to the “axis of 
least radius are printed in prominent type in the tables. 

The coefficients in the tables under headings “Axis 
Y— Y,” “Axis X— X/' “Axis V-^V,'^ and “ Axis U— U " arc 
respectively relative to t]i <*80 “principal axes,” and may 
be termed “ axial coefficients,” 

To complete the “ axial coefficients ” it is only necessary 
to substitute for Clj. Clx. €Lrt, (Xv. the actual value in 
inches of the “ arm of eccentricity.” 

The “ axial coefficients ” are of general application for 
any degree of eccentricity, care being taken to select the 
coefficient having the same reference letters as the axis 
about which the loading is eccentric. 

Special note may be made of the “axial coefficients” cSoSiSlnu. 
for each channel stanchion, pages 150L to I53L. 

As “ axis Y — Y ” for this type is not an axis of sym- 
metiy, it is necessary to consider on which side of this 
axis the eccentric 'oading is placed. 

Vi 

When the “arm of eccentricity” is measured in the 
same direction as dimension use coefficient “Axis 
y — Y ” and, conversely, when the centre of application 
of the load is on the other side of “Axis Y — Y” use 
eoeffioient “Axis Y — Y 0,.” 
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Anffle and Tee 
CoefficienU. 


For each angle, tee and tee-shaped stanchion the ** axial 
coefficients relative to the asymmetrical axes V — V, 
U — U, and X — X, take into account the perpendicular 
distance Gy^ 6^^ or Gx to the extreme fibre of the section, 
irrespective of the side of the axis on which the loading 
occurs. The worst case is thus provided for. 


Web and In addition to the ‘‘axial coefficients*^ for each joist 

Flange / 

CoefficienU. and channel and for each stanchion oonfipounded of either 
of these sections there are two coefficients for special 
conditions of eccentric loading, viz.: — “Web” and 
“Flange” respectively relative to “Axis Y — Y” and 
“AxisX-X.” 


These are apjilicable when the “ arm of eccentricity ” is 
identical with the perpendicular distance from “Axis 
Y — Y” or “Axis X — X” to the outer surface of the web 
or flange respectively. 

This is usually taken to be the case in good construction 
when the eccentric load is transmitted by a girder properly 
connected to a side of a stanchion. 


£quirgleot 

eccentric 

Load. 


By the use of the eccentricity coefficient for the axis 
about which a load or system of loading is eccentric an 
“ equivalent concentric value ” of the load relative to that 
ax^ may be obtained. 

Let W, * actual eccentric load in tons.. 

K eccentricity coefficient for the axis about 
which “ W, ** is eccentric. 

Wc » equivalent concentric load value in tons 
for that axis. 

'rhen W, « W. X K. 
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It follows from the above that if a tabular concentric ^ 

Eccentric Load. 

load 18 divided by the eccentricity coefficient printed in 
prominent typo, the maximum safe eccentric load relative 
to the ‘^axis of least radius’’ of the section is obtained 
directly. 

The following examples illustrate the application of EuimplM. 
the tables to the design of eccentrically loaded stanchions, 
and also the use of the Alignment Charts, pages 202 L 
and 203 L. 

(A) Loading eccentric about “axis of least radius” 
only. 

Example 1 . — A stanchion 16 feet high supports an 
eccentric load of 58 tons, transmitted directly to its web 
surface by a girder. 

Required a suitable section. 

Select No, 19 J, page 122 L, steel joist 10 x 8 which 
will support a safe concentric load of 80 ’8 tons on 16 feet. 

Multiply 58 tons, the actual concentric load, by 1'35 
the “ web ” eccentricity coefficient for the section. 

The product 78*3 tons is the equivalent concentric 
load vabie, therefore the selected stanchion is suitable. 

Example 2 . — A stanchion 20 feet high supports a 
system of eccentric loading amounting to 160 tons, ||^e • 

“ arm of eccentricity ” about the axis of least radius ” 
being 2 inches. 

Required a suitable section. 

Select No. 144 M, page 144 L, composed of two steel 
joists 14 X 66, and four dange plates 14'' x which will 
support a safe concentric load of 303 tons on 20 feet. 
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Substitute 2 ins., the given “arm of eccentricity,” for 
and obtain (1 + 0*41 x 2) « 1*82 as the “Axis 
y — Y,” or “axis of least radius” eccentricity coefficient. 

Multiply 160 tons, the actual eccentric load, by 1*82. 

The ]>roduot 291 tons is the equivalent concentric load 
value, therefore the selected stanchion is suitable. 

(B) Loading: eccentric about “axis of ardatest 

radius” only. 

Example S . — A stanchion 12 feet high supports an 
eccentric load of 70 tons Lransiuitted directly to its flange 
surface by a girder. 

Required a suitable section. 

Select No. 31 P, page 156 L, composed of two steel 
channels 10 x and two flange plates 12"' x Y* 

Note height 12 feet; area, 31*6 square inches, and 
greatest radius of gyration “ Axis X — X ” 4*57 inches. 

Trarihfer these values to the Alignment Charts, pages 
202 Land 203 L. 

On Chart I. lay a straight edge across the three vertical 
scales at the height of 12 feet on scale L, at the radius of 
gyration 4*57 inches on scale k, and read safe stress as 
5*71 tons per square inch on scale f. 

On Chart II. lay straight edge at 5*71 tons on scale 
at the area 31*6 square inches on scale A and read safe 
concentric load for “ Axis X — ” as 180 tons on scale W. 

Divide 180 tons by 2*52 the flange eooentridl^ co^ 
efficient for the section. 


unat. 
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The quotient 71*4 tons is the safe flange eccentric load, E*Mni>ie». 

tlio'ufore the selected stanchion is suitable. 

• 

Exmiple 4^ — A stanchion 14 feet high supports a 
system of eccentric loading amounting to 265 tons the 
“ arm of eccentricity ” about the “ axis of greatest radius ” 

.being 1^ inches. 

Required a suitable section. 

Select No. 254 K, page 126 L, composed of one steel 
joist 20 X 7J and four flange plates H"' x J'. 

Note height 14 feet; area, 54*1 square inches and 
greatest radius of gyration “ Axis X — X ” 9*37 inches. 

Transfer these values to the Alignment Charts, pages 
202 L apd 203 L. 

On Chart I. by the method described read 6 tons per 
square inch im scale f. 

On Chart II. read safe eccentric load for “Axis X — X* 
as 324 tons on scale W. 

Substitute 1*5 the “arm of eccentricity ” for Cl^ and 
obfain (1 + 0*13 x 1-5) = 1*195 as the “Axis X — X” or 
“ axis of greatest radius eccentricity coefficient. 

Divide 324 tons by I T 95. 

The quotient 270 tons is the safe load for an eccentricity 
of li^ inches about “Axis X — X,” therefore the selected 
stanohion is suitable. 

(C) Loading cccentrle about botb axes. 

Select a stanchion from the tables as in Examples 1 
and 2 as if the loading were eccentric about the “axis of . 
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ExAinplM* 


Combinfid 

Loading. 


Maximum 

Lmui. 


least radius ’’ only ; then by use of the Alignment Charts 
and eccentricity coefficient for the ‘‘axis of greatest 
radius” check the section for the load eccentric about 
the “axis of greatest radius.” 

If a stanchion supports concentric in addition to 
eccentric loadings the former, if treated separately, must 
be added to the equivalent concentric load value to give 
the total e(juivalont concentric load. 

The actual load eccentric or concentric for the 
**axis of greatest radius’* must in no ease exceed 
the tabular load —calculated for the “ axis of least 
radius.” 


For notes on the location of the ” centre of application ” 
of load systems, see Part iV. 
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London County Council (General Powers) 

Act, 1909. 

Pabt IV. 

Amendment of LosVdon Building Acts. 

20s In this Part of this Act the expression “the Defmirionof 

,, ‘pnncipul 

principal Acta ' means the London Buildinj^ Acts 1894 to Acu" 

im 

21. Words and eipressions used in this Part of tliis Act interpretation 
shall unless the context otherwiac requircK bt;:xr the inejui- iiii« Part of A< 
ings assigned to them iu the priucij)al Acts and those 

Acts and’tliis Part of this Act may be citevl togelhor as 
the London Building Acts 1894 to 1909. 

For the purposes of this Part of this Act t)ie expression 
“pillar” shall unless otherwise statetl mean a rr;Ct:il pillar 
and shall include all columns and Riarichions nr an ansein- 
blage of columns or stanchions projieriy r’ voted or boFred 
together and the eij^ressiou “girder” Rhall mean a metal 
girder or joist and the expression “tribunal of appeal” 
means the tribunal of appeal as constituted by this Part 
of this Act. 

22, Notwithstanding anything contained in the Proviaions with 
principal Acts requiring buildings to be enclosed with buiuSm^of 
walls of the thicknesses and of the materials therein SSIiNtof ***** 
r€Speotively»described it shall bo lawful to erect subject ®®"**'**^“- 
to the provisions of this section buildings wherein the 

loads and stresses are transmitted through each storey to 
the foundations by a skeleton frameAvork of metal or 
partly by a skeleton framework of metal and partly by a* 
party wall or party walls but buildings so erected shall ' 
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London County Council (Qmeral Powers) Act, 1909. 

rlw '^**** (subject to anj exemptions contained in the principal 
buiidii*8ii. etc. Aots OF tiuy ol them) be subject to and comply i^ith all 
such provisions of the principal Acts or any of them and 
any byelaws in force thereunder as may not be incon- 
sistent with or contrary to the provisions of this section 
The following are tlic provisions \\hich shall apply in 
respect of the construction of the skeleton framework and 
the foundations walls floors sUiircases and other parts of 
the structure of such buildings : — 

(1) All rolled steel used in such construction shall 
comply with the British standard specification 
for structural steel for bridges and general build 
iiig construction from time to time in Operation 
and every pillar or girder shall be of iron or steel 
or any other structural uKjtal wliich may hereafter 
W standardised by the Engineering StAudards 
Committee : 

(2) The skeleton framow^ork of a building together with 

the party wall or ]>arty walls (if any) niK>n which 
such framework bears shfill be capable of safely 
and independently sustaining the whole dead load 
and the superim])Osed load bearing upon such 
framework and party wall or party walls: 

' (3) All pillars in the external walls of a building shall 

^ be completely enclosed and protected from the 

action of fire by a casing of brickwork terra-cotta 
concrete stone tiles or other incombustible 
materials at least four inches thick the whole being 
properly bonded or secured together : • 

^ (4) All Orders in the external walls of a building dmil 
be similarly enclosed and encased with brickwork^ 
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London Cownty Council (Qenerai Pomr$) Act, J909. 

term-cotta concrete stone tiles or other incom- Pro™wwit‘ 
• buBtible materials at least four inches thick buiidmca. etc. 
properly tied and bonded or secured to the adjoin- 
ing work but the casing on underside of such 
girders and to the edges of the flanges thereof and 
plates and angles conn ret od therewith nniy be of 
any thickness not less than two inches ; 

(6) All pillars and girders (other than pillars and 
girders in the external walls of a building) .^hall be 
protected from the action of fire by being encased 
to the satisfaction of the district surveyor and to 
a thickness of not less than two inches in brick- 
work terra-cotta concrete racial lathing and plaster 
or cement but the casing on the upper surface of 
the upper flange of all girders and on the lower 
surface of all subsidiary joists may ]»e of any thick 
ness not less than one inch. Wnm] shall 

not be used in connexion wUh any .sucli ciising. 

Provided that this subsection shall not apjdy in 
the case of buildings of only one storey and not 
more than twenty-five feet in height : 

(6) Every girder shall be secured against buckling 
whenever the length of the girdor exceeds thirty 
times the width of the compression flange and the • 
web of every girder shall be secured againir^t buck- 
ling; in every case in which the depth of the web 
exceeds sixty times the thickness thereof : 

(7) The span of a girder shall not exceed twenty-four 

times the depth of the girder unless the calculated 
deflection of such girder is less than one four< 
hundredth part jof the sjpan : ^ 
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Londtm OouiAy C7oimci2 (Qtntrol Pcwtr$) AcU 1909, 
Prpvisiona with (8) Wherever two or more girders are arranged along- 
btSkUnoTeteH Side and closely adjacent to one another and are 

intended to act together they shall be fixed together 
by means of iron separators and bolts or by riveted 
plates or in any other equally efficient manner 
approved by the district surveyor. Separators or 
plates or other members acting as separators shall 
not be placed at a distance apart exceeding five 
times the depth of the girders to which they are 
attached and shall also be placed immediately 
over all supports and immediately under or at all 
concentrated loads : 

(9) All girders for supporting external walls shall be 
placed at the floor level c>f a storey or at a distance 
of not more than five feet above or below such 
floor level : 

(10) Rivets shall be used In all cases where reasonably 
practicable but where bolts are used they shall 
extend through the full thickness of the nuts 
attached thereto and the nuts shall in all cases be 
80 secured as to avoid the risk of their becoming 
loose. The distance from the edge of a rivet hole or 
bolt hole to the edge of the plate bar or member shall 
not be less than the diameter of the rivet or bolt. 
Rivets shall be so placed that their centres shall not 
be closer together than three times the diameter of 
the rivets. The pitch of rivets shall be measured 
in a continuous straight line and such straight line 
pitch in girders pillars and roofwork shall not 
exceed sixteen times the thickness of the thinnest 
plate bar or member through which they pass : 

t * 
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London* CouiUif OouncU (General Powers) Act, J909. 

(1 1) — (a) An external wall may be of any thickness not ProTidom with 
^less than eight and a half inches for^ the topmost buiEdiiiga, «ic. 
twenty feet of its height and thirteen inches for the 
remainder of its height below such topmost twenty 
feet. Provided that a less thickness shall be allowed 
in any case in which under the London Building 
. Act 1894 such less thickness is prescribed but that 
nothing in this sulvsection shall override any of the 
requirements of this section in regard to the thick 
ness of casing in connexion with pillars and girders 
and that in any case in which an external wall or 
portion of an external wail is not supported or 
carried or secured by metal framework within the 
limits of height and length proscribed by the First 
Schedule to the liOiidon Building Act 1894 for tiio 
purpose of determining tho thickness of walls sucii 
external wall or portion -of external wall shall be of 
a thickness not less than that ]irescribed by suuh 
schedule : 

(b) All party walls shAll be of the thicknesses pre- 
scribed by the principal Acts ; 

(o) All brickwork and work in which terra-cotta 
concrete stones tiles or othe*' similar materials are 
used shall be executed in Portland cement mortar 
and shall be bedded close up to tho metal frame- 
work without any intervening cavity and all joints 
shall be made full and solid. The cement so used 
V shall be in accordance with the British standard 
speoiSoation from time to time in operation. 

ProTided that in party walls (exclusive of any. 
parts thereof immediately suriroundiQg metal 
^.11 - ■ - - . ■ . - — ■ . 

2UL 
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L<mdon County Council (Central Power$) Act^ 1909, 
framework) or other internal brickwork not con> 
structed to carry loads or stresses provided for 
under this section lime mortar may be used in 
accordance with the provisions of the principal 
Acts and any bye-laws in force thereunder : 

(12) — (a) No plate or bar in any steel or wrought 
iron pillar shall in any part be less than a quarter 
of an inch thick and the bases of all such pillars 
shall be at right angles to the axis : 

(n) All joints in such pillars shall be close butted 
with cover-plates properly riveted and all joints 
between such pillars shall be properly fixed and 
made and unless unavoidable no joint shall be 
made between such pillars except at or as near as 
may be reasonably practicable to the level of a 
girder properly secured to such pillars : 

(c) The foot of every such pillar shall have a 
proper base-plate riveted thereto with sufficient 
gusset pieces to distribute properly the load on the 
foundations and the gusset pieces shall have 
sufficient rivets to transmit the whole of the load 
on to the base-plates ; 

(d) Where any such pillars are built up hollow 
the cavities shall either be filled up with concrete 
or be covered in at both ends by metal plates 
riveted thereto ; 

(IS) — (a) The width of every cast-iron pillar shall be 
not leas than five inches and the metal of which 
such pillar is composed shall ncvt be in any part of 
less thickness than three-quarters of an inch or 
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London County Council (General Potoers) Act^ 1909. 

one-twelfth of the leajst width of such pillar (which- 

ever shall be the greater) : buildiii«i.«tc. 

(b) The cap and base of every such pillar shall be 
in one piece with the pillar or be connected there- 
to with a properly turned and bored joint 
sufficiently fixed : 

(o) The ends of all such pillars shall be at right 
angles to the axis : 

(d) All joints between such pillars shall be at or 
as near as may be reasonably practicable to the 
level of a girder properly secured to such pillars 
and shall be fixed and made with not fewer than 
four bolts of not less diameter than the least thick- 
ness of metal in the pillar. If more than four 
bolts are used the diameter of the bolts may be 
reduced proportionately but no bolt shall be less 
than three-quarters ofian inch in diameter: 

i(E) The base of eveiy such pillar shall have such 
area as may be necessary to distribute properly 
the load on the foundations : 

(14) The base of every pillar shall be properly bedded 
so as to transmit uniformly the load upon such 
pillar to the foundations : 

(15) TheMress in any metal interposed between the 
ends of a superimposed pillar and a pillar beneath 
shall not exceed the stress on the superimposed 
pillar and the least width across such interposed 
metal shall not be less than the least width of the* 
superimposed piQar : 
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London County Council f Central PowertJ Act, 1309. 

Proviaioiit with (16) All floors and staircases (together with their 

Cffimoio* enclosing wails) sliull be constructed throughout of 

fire-rosistiug materials and be carried upon sup- 
ports of flre resistiiig materials : 

(17) All structural metalwork comprised in the skeleton 
framework of a building shall be cleaned of all 
scale dust and loose rust and be thoroughly coated 
with one coat of boiled oil w or paint before 
erection and after erection shall receive at least 
one additional coat. Where such metalwork is to 
be embedded or encased in brickwork terra-cotta 
concrete stone tiles or other incombustible materials 
one coat of Portland cement wash of adc'juate con- 
sistency applied after erection may be uacd in lieu 
oi coats of oil tar or paint : 

(18) -(a) The dead load of a building shall consist of 

the actual weight of walls floors roofs partitions 
and all other permanent construction comprised in 
such building : 

(b) The superimposed load in respect of a building 
shall consist of all loads other than the dead load : 

(o) For the purpose of calculating the loads on 
foundations pillars (including brick pillars) piers 
walls framework girders and other constructioni 
carrying loads in buildings the superimposed load 
on each floor and on the roof shall be 'estimated as 
equivalent to the following dead load 

For a floor intended to be used wholly or 
principally for the purposes of human habitation 
or for domestic purposes seventy pounds per 
square foot of ^por are%; 
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Imdan ChufUy CouncU fOenertU Powers) Act, 1909, 

For a floor intended to be used wholly or PmimomiM 

" iMp^ct to 

principally for the purpose of an office or a imiUtovi. tie. 
counting-house or for any similar purpose one 
hundred pounds per square foot of floor area ; 

For a floor intended to be used wholly or 
principally for the purpose of a workshop or 
retail shop one hundred and twelve pounds per 
square foot of floor area ; 

For every floor in a building of the warehouse 
claps not intended to be used wholly or princi- 
pally for any of the purposes aforesaid not less 
than two hundred and twenty-four pounds pei 
square foot of floor area. In every building of 
the warehouse class a notice shall be exhibited 
in a conspicuous place on each storey of such 
building stating the maximum superimposed 
load per square foot which may be carried jon 
the floor of such storey ; 

For a roof the plane of which inclines upwards 
at a greater angle than twenty degrees with tho 
horizontal the superimposed load (which shall 
for this purpose be deemed to include wind 
pressure) shall be estimated at twenty-eight 
pounds per square foot of sloping surface ; 

For all other roofs the superimposed load 
shall be estimated at fifty-six pounds per square 
foot measured on a horizontal plane : 

Provided that if the superimposed load on any 
floor or roof is to exceed that herein-before* 
specified for suclj} floor or roof such greater load 
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London County Qouncd (Control Powora) Aei^ 1909* 

shall be provided for pursuant to subseotion (2) 
of this section : * 

Provided also that in the case of any floor in- 
tended to be used for a purpose for which a 
superimposed load is not specifled in this subsection 
the superimposed load to be carried on such floor 
shall be provided for pursuant to the said 
subsection (2) : 

(19) For the purpose of calculating the total load to be 
carried on foundations pillars (including brick 
pillars) piers and walls in buildings of more than 
two storeys in height the superimposed loads for 
the roof and topmost storey shall be calculated in 
full in accordance with the last preceding sub- 
section of this section but for the lower storeys a 
reduction of the superimposed loads shall be 
allowed as follows : — 

For the storey next below the topmost storey 
a reduction of five per centum of the full super- 
imposed load for such next storey calculated as 
aforesaid ; 

For the next succeeding lower storey a reduc- 
tion of ten per centum of the full superimposed 
load for such storey calculated as aforesaid and 
for each succeeding lower storey a further reduc- 
tion of flve per centum of the full superimposed 
load for each such storey calculated as aloresidd. 
Provided always that the total reduction in 
respect of any storey shall not exceed fifty per 
centum of the full superimposed load for bu<A 
storey ; 
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London Oovnty (knineU (Ckneral PoweraJ Act, 1909, 

No such reduction as aforesaid shall be allowed FfoMom wlih 
in the case of a building of the warehouse class : CSESmeie. 

(20) All buildings shall be so designed as to resist 
safely a wind pressure in any horizontal direction 
of not less than thirty pounds per square foot of 
the upper two-thirds of the surface of such build- 
ings exposed to wind pressure : 

(21) — (a) The working stresses on pillars of cast iron 
or mild steel due to the loads tliereon (other than 
stresses induced by wind pressure) sliall not exceed 
those specified in the two next following tables 
according to the several ratios therein specified or 
a proportionate load for intermediate or other 
ratios : — 


CASi’-inoN Pillars. 


Ratio of Leu^tii 
to least Radius 
of Gyraiion. 

Working; Stresses in Tons per Square Inch of Not Section. 

Hinged Ends. 

One Kn»l binged 
and one Kn<i fixed. 

Both Ends fixed. 

20 

3-5 

40 

4*5 

30 

30 

3-5 

4*0 

40 

2*5 

• 

3*0 

3*5 

50 

20 

2-5 

1 

30 

60 

1*5 

2-0 

2*5 

70 

10 

1-5 

2*0 

80 

•5 

l-O 

1*5 
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Proviaiont with 
fgfpoct to 

buUdiiiKs, ole. Rn.tio of Length 

Working StresaeB in Tons per Square Inch of Seeti^ 

of Gyration. 

Hinged Ends. 

Oiie Knd hinged 
and une Knd fixed. 

Both BndiSzod. 

20 

4-0 


60 

40 

Sf ) 

4*5 

5*5 

60 

3-0 

4-0 

5*0 

80 

2*5 

3*5 

• 46 

100 

2*0 

! 30 

4*0 

120 ' 

' 10 

2*5 

3-5 

140 

0*0 

20 

3*0 

160 


1-0 

2*5 

. 180 


00 

1-6 

200 



0*6 

210 



oo 1 

1 


(d) The working stresses on wrought-iron pillars 
due to the loads thereon (other than stresses in- 
duced bj wind pressure) shall not exceed two- 
thirds of the stresses herein-before' specified with 
respect to mild steel pillars; * 

(o) Any such pillar eccentrically loaded shall have 
the stresses caused by such eccentricity computed 
and the combined stresses resulting from such 
eccentricity at-any part of such pillar when added^ 
to all other stresses at that part shall in no case 


Coot. 
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, exceed the working stresses specified in this Pk«Tirf<m» with 
subsection ; buUdinffa. ele. 

Provided that working stresses exceeding those 
specified in paragraphs (a) (b) and (o) of this sub- 
section by not more than twenty-five per centum 
may be allowed in cases in w^hich such excess is 
due to stresses induced by wind pressure : 

(d) The eccentric load of a pillar shall be con- 
sidered to be distributed uniformly over the area 
of the cross section of such pillar at tlie next lower 
level at which such pillar is fixed and secured in 
the direction of eccentricity : 

(22) Thre working stresses of iron and steel (except in 
the case of pillars as herein -before provided) shall 
not exceed the following : — 


Working Slresses iu Tuns per Square Inch. 


, j Tension. 

CompreBsion. I 

I Shearing. | 

Btuiring. 

Oast iron - 1*5 

8 

,.5 i 

10 

Wrought iron • 5 

5 

4 i 

1 

7 

Mild steel - 7 *5 

y-s 

6-5 i 

11 


(23) In the case of any rivet used in double shear the 
working shear on such rivet shall not exceed one 
and three-quarter times the working shear allowed 
under this section on a like rivet when used 
in single shear i 
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wkli (24) The pressures of foundations on the natural ground 
SBSw, «iib shall not exceed the following : — 

I Tone per 

I Square foot 

Natural bed of aoft clay or wet or loose sand • 1 

Natural bed of ordinary clay or confined sand . - - 2 

Natural bed of compact gravel London blue jlay or ohal U 4 

(25) The pressure on concrete foundations shall not 

exceed twelve tons per square foot : ' | 

(26) No disengaged brick pillar shall have a height | 
without i)roper lateral supports of more than six 
times its least width but anj such pillar with 
proper lateral supports m<aj have a height between 
such supports not more than twelve times the least 

. width of such pillar. Such width shall in no case 
be less than thirteen-and-a>half inches : 

(27) The pressure on any brickwork shall not exceed 
the following : — 


Tonsm 
Square Foot 


Blue brick in cement mortar 

Hard brick (including London Block) in cement mortar 
Ordinary brick in cement mortar .... 


(28) The Council may prescribe the materials and the 
proportions of the materials to be used in any 
concrete provided under the provisions of this 
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section to which the provisions of the principal ^ 

* Acts or any of them or any byelaws in force fauMims, #tc. 
thereunder do not apply : 

(29) It shall be lawful to make any addition to or 
alteration of or to do other work to in or upon a 
building in accordance with the provisions of this 
section provided that tlie loads and stresses in the 
part of a building so added or altered or to in or 
upon which such other work is done are trans- 
mitted from the roof to the foundations by a 
okeleton framework of metal or partly by a 
skeleton framework of metal and partly by a party 
wall or party walls and the provisions of this 
section shall in all respects apply to such part 
of a building as if the same were a separate 
building : 

(30) Any structural metal hereafter standardised by 
the Engineering Standards Committee as before 

• mentioned shall be tised in the erection of buildings 
or additions alterations or other work made or 
done under the provisions of this section only 
subject to such terms and conditions as the 
Council may think fit to attach either geuenilly 
or in any particular case to the use of such metal* 
but any person dissatisfied with any term or 
condition attached by the Council may appeal to 
the tribunal of appeal. Any person failing to 
comply with any such term or condition attached 
by the Council or (in the event of appeal) by 
the tribunal of appeal shall be liable to a penalty 
to be recoverable in a summary manner not 
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PirovirimM wHh exceeding twenty pounds and to a daily penalty 

not exceeding the like amount : 

(31) In the case of the erection of a new building of 
metal skeleton framework or the making of any 
addition or alteration or the carrying out of other 
work under the provisions of this section the 
notice required to be served -mi the district 
surveyor under section 145 of the London Building 
Act 1894 shall be accompanied (a) in the ease of 
a new building by plans and sections of sufficient 
detail to show the construction thereof together 
w ith a copy of the calculations of the loads and 
stresses to be provided for and particulars of the 
materials to be used and should such plans sections 
calculations or particulars be in the opinion of the 
district surveyor not in sufficient detail the person 
diq^ositiug the same shall furnish the district 
surveyor with such further plans sections calcu- 
lations or particulars as he may reasonably require 
and (b) in the case of an alteration or addition or 
other work as aforesaid by such plans sections 
calculations and particulars as the district sur- " 
veyor may reasonably require : 

(32) The district surveyor may for the purpose of aixe 
supervision of the construction of a building 
require to be furnished with reasonable jhroof as to 
the quality of metal to be used in such constniotion 
and may if not furnished with such proof or for 

' any other reason require the builder or other pers^ 
causing or directing the work to be executed to 
make any tests which the district surveyor may 
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consider necessary and to drill any pillar (in all Provuiao* ’ 

• • -ii . % , , ^ ' respect to 

cases II reasonably practicable before the same is buudiBSAr ^ 
encased) at an^ point to ascertain its thickness ; 

(33) Any person dissatisfied with any requireracnt of 
the district surveyor under this section may 
within fourteen days of the date of the service of 
a notice from the district surveyor of such 
requirement appeal to a pettj’ sessional eorirt who 
may make an order affirming such retpiiroiaoiit or 
otherwise and every builder or other person 

to comply with such order slial) be 
liable to a penalty (to be recoverable in a summary 
manner) not exceeding twenty pounds a day 
during every day of the continuance (if the non* 
compliance with such order : 

(34) In order to facilitate the erection of buildings 
of metal skeleton framework it shall be lawful for 
the Council to modify or waive any of the require- 
ments of sub-sections (3) ,i) (5) (8) (9) (11) 12) 

(b) (17) -(20) (24) and (2l i of this section upon 
and subject to such terms ind conditions as they 
may think lit and any person dissatisfied with 
the refusal of the Council to modify or waive any 
of such requirements or with any term or condition* 
which the Council may attach to any modification 
or .waiver may appeal to the tribunal of appeal. 

Any person failing to comply with any term or 
condition attached by the Council or (in the event 
of appeal) by the tribunal of appeal to .such 
modification or waiver shall be liable to a penalty 
.to be recQvevaible in a summary manner not 
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exceeding twenty pounds and to a daily pen&lty 
not exceeding the like amount : ^ 

(35) If the Council within the period of one month or 
in the event of such period of one month com- 
mencing or expiring on any day between the 
eighth day of August and the fourteenth day of 
September (both inclusive) then within a period of 
two months after the receipt of written applica- 
tion for the modification or waiver of any of the 
requirements of this section which the Council are 
empowered to waive or modify fail to notice 
to the applicant of their refusal or grant thereof 
the Council shall be deemed to have granted such 
application. 

23. — (1) The Council may make regulations with 
respect to the construction of buildings wholly or partly 
of reinforced concrete and with respect to the use and 
'composition of reinforced concrete in such construotion 
and for the purpose of framing such regulationil mi^ 
carry out such investigations and make s\ich tests as they, 
may deem necessaiy and the provisions of this section 
and of any such regulations shall (subject to any exemp- 
tions contained in the principal Acts or any of them) have 
4 effect notwithstanding any provisions of the said Acts or 
any of them or any byelaw in force thereunder which 
may be inconsistent therewith or contrary theipto. 

(2) Subject to such regulations as aforesaid buildings 
may be constructed wholly or partly of reinforced cmscrete 
but except as provided by this section or by such xegula* 
tions buildings so constructed shall (subject to afiy 
exemptions contained in the principal Actsorsny ofthifil) 
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be vabjeot to and oomply with all auch provisions of the 
said llcts or any of them and of any byelaws in force ^ iirf| 
thereunder as may not be inconsistent with or contrary eonerate. 
to the provisions of this section or any regulations in 
force thereunder. 

(3) No such regulations shall have any force or effect 
unless or until they shall have been submitted to and 
confirmed at a meeting of the Council subsequent to that 
at which the regulations shall have been made nor shall 
any such regulations have any force or effect until the 
same^haff have been alloucd by the Local Government 
Board. 

(4) The Council shall give to the Surveyois* Institution 
the Institution of Civil Engineers the Royal Institute of 
British Architects and the Concrete Institute notice of 
their intention to apply to the Local Government Board 
for allowance of any regulations tn«ule undot this secjtion. 

/ (5\ All regulations made and confirmed and allowed as 
aforesaid shall be published in the London Gazette and 
printed and hung up at the County Hall and be open to 
public inspection without payment and lopios thereof 
shall be delivered to any person applying for tlie same on 
payment of suoh sum not exceeding twopence as the* 

Oounoil shall direct and such regulations when so 
published, shall come into operation upon a date to be 
fixed hy the Local Government Board in allowing the 
Sl^gula^QiiB and the production of a printed copy of such 
legulations authenticated by the seal of the Council^hall 
be evidence of the existenoe and of the due makjjig 
itiowancs and publication of such repilations in all 
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proseoutionB or other proceedings under the same without 
adducing proof it such seal or of the fact of such making 
confirmation allowance of publication of such regulatjc^as. 

MdTwiabm 24. — The foregoing provisions of this Part of this Act 

and any regulations in force thereunder shall be deemed 
B^uuSS^^ to form part of Pivrt VI of the London Building Act 1894 

laee. and this Part of this Act and any references in the 

principal Acts to the said Act of 1494 or any Part thereof 
shall be construed accordingly. 


Tribonal of 
oppooLote. 


26. — (1) For the purposes of this Part of this A -t the 
tribunal of appeal shall consist of the three members of 
the tribunal of appeal from time to time appointed under 
section 175 of the Loudon Building Act 1894 and of one 
member appointed by the Council of the Institution of 
Civil Engineers. 

(2) In the event of their being an equality of votes on 
the tribunal of appeal on any matter arising under this 
Part of this Act the member acting as the chairman *>f 
such tribunal for the time being shall have a second or 
casting vote. 

(3) Regulations made or to be made under section 184 
of the London Building Act 1894 shall apply to appeids 
under this Part of this Act to the tribunal of appeal* 

(4) Subject to the provisions of this section the pro* 
visions of section 156 and sections 175 to 186 (inclusive) 
of the London Building Act 1894 shall apply to %}iA 
tribunal of appeal and appeals thereto under this Fartgf 
this Act as if the tribunal of appeal referred to In th^ee 
sections were the tribunal of appeal constituted 

Part of this Act. 
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26* — (1) Where under the provisions of this Part of 
this ^ct or ^ any regulations in force thereunder any 
building is erected or any addition or alteration or other 
work is made or done to or on any building the district 
surveyor shall be entitled with regard to such building 
addition alteration or other work to a fee equal to two 
and a half times the amount of the fee specified with 
regard to new buildings in Part I. of the Third Schedule 
to the London Building Act 1894 calculated as follows 


I^ew Buildings, 

Upon the area and height of the building as specified 
in the said Part I. of the said Third Schedule. 


Additions, 

Upon the area and height of the addition (including 
therein such portion of the building as may be 
structurally affected by any alteration or ether 
work necessitated by or involved in the making of 
the addition) as if 'such addition had been a new 
building of the same area and heighk 

Alitratiows and other Works, 

Upon the area and height of the portion of the* 
building structurally affected by the alteration or 
otbpr work (not necessitated by or involved in 
the making of an addition) as if such portion had 
been a new building of the same area and height. 

Provided that in calculating the fees payable under 
tbk sootion no regard shall be had to the proviso contained 
iii tbs said Part L of the said Third Sch^ule. 








